esp@cenet document view 



Page 1 of 1 



NUCLEIC ACID LIGAND 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 
- international: 



- european: 



Application number: 
Priority nuniber(s): 



JP8252100 
1996-10-01 

GOLD LARRY (US); TUERK CRAIG (US) 
UNIV RESEARCH CORP (US) 

C07H19/06; C07H19/10; C07H21/00; C07K14/00; 
C12N9/12; C12N15/10; C12N15/11; C12Q1/37; 
C12Q1/68; C12Q1/70; G01N33/531; G01N33/532; 
G01N33/535; G01N33/569; G01N33/68; G01N33/76; 
C07B61/00; F02B75/02; C07H19/00; C07H21/00; 
C07K14/00; C12N9/12; C12N15/10; C12N15/11; 
C12Q1/37; C12Q1/68; C12Q1/70; G01N33/531; 
G01N33/532; G01N33/535; G01N33/569; G01N33/68; 
G01N33/74; C07B61/00; F02B75/02; (IPC1-7): 
CI 2N 15/09; C1 201/68 

A61K47/48H4K; A61K47/48H4M4; C07H19/06E; 
C07H19/10E; C07H21/00; C07H21/00C2; 
C07H21/00C4; C07K14/00B; C12N9/12B7B49; 
C12N15/10C4; C12N15/11D; C12Q1/37; C12Q1/68A2; 
C12Q1/68A8; C12Q1/70; G01N33/531; G01N33/532; 
G01N33/535; G01N33/569K2; G01N33/68; G01N33/76; 
Y01N2/00 

JP19960054743 19960312 
US1 9900536428 19900611 



Also published as: 

W09119813(A1) 
EP0533838 (A1) 
IE980162 (A1) 
IE911979 (A1) 
EP0533838 (A4) 
EP0533838 (B1) 
RU21 98931 (C2) 

less « 



Abstract not available for JP8252100 
Abstract of corresponding document: W09119813 
A new class of nucleic acid compounds, referred 
to as nucleic acid antibodies, have been shown 
to exist that have a specific binding affinity for 
three dimensional molecular targets. In a 
preferred embodiment the ligand components of 
the nucleic acid antibodies are identified by the 
method of the invention referred to as the 
Systematic Evolution of Ligands by Exponential 
enrichment (SELEX), wherein a candidate 
mixture of nucleic acids are iteratively enriched in 
high affinity nucleic acids and amplified for further 
partitioning. 
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d) mi^(D^j^>mmm'ti¥^^m-r^rztbiz. 
a. 

[»*«5] mm^m(DyyyAit't!f^yh\t, m 20 
m^^6} mmmoyy^Mt-tif^yhu, m 

l?!|fiSLfc-]iO'>;^<tt>i|i«l2 5©^^l^:t5^HT 
mi^m 1 0 ] '}>U<LhmiO^ <D 

ym. miRvrcmm(Dmmm^-r^tctb\zmn-^n 
m^mi4] ^mmikisyy^Ait-t^^yh 



i^M¥8-2 5 2 10 0 
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t»^S 161 v'^- hV y h t UTlSS-r S^HT 
SSIfc^n^^*^ 1 4|HiJ©^i6j^ffl!ji-8-{*:. 

[0 0 0 1] 

•J^>H©fhHWjt^btS-r5. 1 9 9 0^6^110 
tUS©, ^mH#f^/ti^«^0 7/5 36. 4 2 8©-g|5 

mzw^x~'&<owmm^^, 
[0 0 0 2] ^7Lx\tm.3i~<j:>mi%'f\z^Wkmzm^-t 

^m-r^a/o:/i.mm^\zhi^mm\zi^'^-r^mmu^ 
yY%mnr^:^m^m^-r^, z(D:^m\t. m^mm 

^bfcJ:S'jj!f>h'©m-iaWitfl:©S^, selex tmi 

n^o *f8?B (SELEX) ©;&stta^©mw5)-^fcj*t-rs 

i^m «B)iaag<j. sw^^^«iii©ffl*aiitu 

ffilOH^, a^!K«8ll:Kft:^J:r;*lfl©J;535:/h4^ 
[0 0 0 3] 

mM<D^m] ±m^(Ds&m^-km^^'f-\m^m\z 

nTt^^sasti, mm^izmx^ntzmi^mm^mm 
mm'^m&mm<ommzmLxtm^'^^t^iz^'^rz 

m^uE(D^^umsim&mx$>^. $6.^. gtp© 
A 5 fs.4^^T\t\,^ < o:*i©'i' > h a > R N A t le-^-r 

CO 0 0 4] ±<^mmm<Dmmthx:k^mmm<o 

SfJtPBS.fc^KiiifcLT^fc. Crick 

(RNA^fcttDNAVil'nfe) t>> ^S^K'I'© 
*iii;Tffi©#tll&^l«-r'5fc»©»S!t bTSSe < ^ 

tifix^?>. m&^iii&^^m\zm-r?>mwimnyy 
-i A(D'r^x\t:i<D^'5^^m<D\tmz^wr^ *a 
jfiajtf ©ft:^e<)ii^©i^{c, ^-UTSMji^-c^ 

©MS)** $JtlJWX7-©;a:Vitt;5T!« ^ 

[0 0 0 5] gea©^fS^)-T*^2 0©^^75yil 
i!S-&i:«««fPffl©M:^«C^LT#^f3i£Vii|i©«14 
^S«t-r-5©C+^;a:{b^W^St«ttS:«bTV>5, 
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[0 0 0 6] Lj&^U 3^^(c:#ft-rsVKod^0g[^B 

R N A u h*&«^-r-5^ i^:t^ v<oiEmummz 

*^tt^nTVi^o ffi®®V>DNAgH^J«. i7P^V-A 
;< - -> 7. {C^jp-r -2)#SSeK©iiS-&J3jfct-r ^ >J 75/ 

A«> DNAi^-&ic[B];5^t)-a-^ii«g*t)0^wseao 

^. -aMDNAt>*;/5:*sa®Se«ICKlill?nttt 

/>i^Vi. -a^DNAi^-&aeH®iEaoW^&« T5 
/^fl!l^*BS-a^DNA<Z);^#;^}i©t|»^||^An 

CO 0 0 7] -amRNA»i^(c*-5ao®e«, tzt 

^iiizmm<DX> H?i? k7-if RNasellltM-r^ U 
;i!J>HibT«S<. -»iRNAU:iJ>Kfcie-&-rs 

& ©ii-^ «C tt-a® R N A » L « b 

7i^)V t RNA^JE£S^«S5Vi#Stt&'t>oT t RNA 

5>^ic®@{cig-&-r^. RNA>>'f;i'X©y/Art©M 
Hid^-^f ^. RNAcoMv^Ejijfe, ^nt.tcm^mn 
aj}^'j^7— ifjcig^-r?), ^5LT, ^mm&s^m 

A*3<tcXDNAg;y>H<£J,ai-rc<!:7itTt^. 
©iE»DNAig-&S e fi^ DNAfCl$SWfC)g'& 
■r*®{C*rbT, ;*:8l5^0RNAig^g6«B-aMR 
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4 

(omr^^Ko'i&miz^n^-mm^i^tLXRNA^ 
m^x^^^^t<DS.^xh^. it^&3\z\mmm&n 
ms:f^m<orzib<Dm^izu d 5 s tot lt-s^dn 
A*i^^i.-r53i*^astt;s:Li. 

[0 0 0 81 R^>JAtDl<!A\t^t)/^^■^f3im&3^^th 

f^'^-r^z.ti}t^tiiirix\>^^, -mmDNA\t7^^ 

JO «-m«RNAttgt4«^S5^:tXM^:/h>C«g-&-r 

s ; i^mR-NAmmtmm\t^^?><$>^mtn±^ 
m.. ii<\zmm^m»^(D^)tsv-h^^^if^^^m 

tSSrfeoia^i^Mtiig^-r^. iiibWfrMiiLfcRNA 

U:t-?H*J;r;5t^l':t>'Htig^L (Bass. B.and Ce 
ch, T. (1 9 8 4) Nature s 0 8 : 8 2 0-8 2 6) , 
^tznmz2 0<r>75.J^<D-"Dfh^'^t^ (Yarus, 
M. (1 9 8 8) Science 240 :1751-175 
8) , |^i;<)»J«ffitt&%ORNAs*«S«E-Tftt»&n 

[0 0 0 9] 

^M»i^^yx\mmzm^hi3.\^tm^^nxm. 
tcii\>^m^timm-^ntziihx%^nuiie-mmmxib 

30 t^mkmt^&ivn-h^)-f)mmz^\:,fzm^^\z 
\t^^\ym^i)^xh^ {d>^h(D\znhxWii^n^m 

[0 0 10] ^^mms.mim^w-mkf^'^<D^^< 

«> A*irxij:t7r->^R 1 7n-hse®iSg-&©RN 
4«? A&M®;*:€$<»:gB?iJ*JUhlenbeck 

ck Dffli^^nfc. R 1 7 a- hse®K»-r<5^/h^«5 

RNA)g^{4« (2 liSSS) SeS-RNA75 

•5;^, r:hD-fe;l'P-7.7^;V^'-5t»feTmRNA© 
a>!r ©;^§ 5 ®:^^7 5 i^>(> h Willis ^1 1 J; o Tft 
^b;'^(Carey et al. (1 9 8 3) Biochemistry 2 2 ; 2 
6 0 1). S/hR 1 73-hgegig^fi:goS;5:-5iB 

mko^m^^^'&t^rzmzvi vitro T f^ofe (inne 

517 nback etal. (1 9 8 3) J. BioBol. Structure Dynam 
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ics i_ : 5 3 9 and Ronaniuk etal. (1 9 8 7) Bioch 

emistry 2_6.: 1 5 6 3). gei^^ro:ta6tCfJi^-& 

-Cji*-r^^^d^S^'<&n;^c (Witherell and Uhlenbec 
k (1 9 8 9) Biochemistry^: 7 1) , h 

ae«RNAie^ftB«;*:#$;5iR 1 7<D^ntnc^ 

8igS'\7t!><£ 3:lS;V-7'*i-^*nS. R 1 7 3- 

ffittiK-STtt^vi. aiRiiffit^snsaaK-RNA 

[0 0 11] !KllttSj8t*"r2j*c*J:t;=;*:«l7gSf^S 

=:a&-t^•^, z-DNA^DJ;l;s^-^^^^al;n^-^t^ 

(Ricli. A. et.al, (1 9 8 4) Ann. Rev. Biochemi. 

5 3 : 7 9 1 - 8 4 6) . ~mmi\^p^t.^7Myy\r- 

«ji©Mftlt:«^^J^^-r-S(Schimiiiel, P. (19 8 
9) Cell 5_8 : 9-1 2) . UA^L. ;i'-7'«jt©^ 

mchmz':i\^xmi.iLh,EH^t>ii^'DX\^fS.\^ (Tuerk, 
C. et. al. (1 9 8 8) Proc. Natl. Acad. Sci. USA 
8 5 : 1 3 64-1 3 6 8) . 

[0 0 12] In vitro t j-fb®— Og>^-l' y^^^RNAA 
i7xU:t7r-vQeo«iJfC:fetiT^&3nS:. Mill 
s, D. R. et. al. (1 9 6 7) Proc. Natl. Acad. So 
i. USA 5_8_ : 2 1 7 - 2 2 4 ; Levinsohn, R. and Sp 
iegelman, S. (1 9 6 8) Proc. Natl. Acad. Sci. US 
A 6_0 : 8 6 6-8 7 2 ; Levisohn, R. and Spiegel 
man. S. (1 9 6 9) Proc. Natl. Acad. Sci. USA 6_ 
3.: 8 0 5-8 1 1 ;Saffhill, R. et.al. (197 
0) J. Mol.Biol. 5J_; 5 3 1 -5 3 9 ; Kacian, D. 

L. et al. (1 9 7 2) Proc. Natl. Acad. Sci. USA6_ 
9.: 3038-3042 ; Mills, D. R. et al. (1 9 
7 3) Sciencel 8 0 : 9 1 6-9 2 7, 7r-vRN 
Att7r->'<$Sg6^0«IRSff hD- 
•yi';<<;/-fe>i^-V-RNAi:LT®^^> *;fcQ/3RN 

S!i:UTfeil6<. C:ORNAUyj:<j— tftt-eng* 
ORNA^i!IC^*UT)liV>!|#S14<&*-rSJlt*«*3n 
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1t. inviil0_"^®SSlJ-'f^JPO3— XCDMt/jN$;^A* 

/h S tc ck o TM^a -5 R N A s ©#«*t^ c ^ ;i t 
::ntt*-e6<^fl:bfc^fl=TTj:n5RN 

mz^\^x. s*?$nfcRNA*ti/:/u*— tftciosi 

^m^^mzm\imm.}:.\^x^^\^tdii:fxtb^. ix 

10 amer etal (1 9 7 4) I. Mol. Biol. 89_: 7 19 

ohzfu^, nz^hmm\znLxi:r>mm.xh^t^. 

T'U*— t?t<i;-51n vitro ^ ^(D^^ )V(Dmz^jK^ 

tmrL^mm^mz^^x^js.hrz. sK©rp^®^s© 

\Z^\^X. SIBfcttl^URNAgB^jOlS^nfclgtO^^S 

20 A*U7>h® 10*St^tt-?-nK±®t)©®M5feWli'li 

[0 0 13] Joyce and Robertson (loyce (1 9 8 9) 

in RNA : Catalysis, Splicing, Evolution, Bel fort 
and Shub (eds.), Elsevier, Amsterdam PP. 8 3-8 
7 ; and Robertson anddoyce (1 9 9 0) Nature 
344 : 4 6 7) fi-a^DNAS^^SWtcejSfrSR 

NAs^R^-r^:i^felC^V^T«©Lfco Mffiffittoa 
^ *?®a^«, UJp-tf'f A*^aSs s RNASfc«DNA 
®#S&eT®«SftcM^b> S^tcSH®3' 

®Rl&®4^i^*:t 'J rfx:t=^^->^ ^ l/^t?' K T'^f V 
-<£ffli/iTmbfc:;it, ^®:/^-fv-iJtt^S]«;Cj; 

^^tiflx^. hMm<riwmwm^^m\z 
-rs. a«j$nfcttttSttgB5!ittT 7 r n a31? u ^ ^- 

if®::/aqE-^-dicDNA®3' -^^icfJ^f^Ji 

t\z^-oxmm-^n. ■f-®*tRNA'\fe^$n^, i!> 
ico'ji)^-tf'fAA''j7>h®**^e>, jiK^nfcSR® 

;^^*tfflvi sns. la&nfcA-u 7> h®36t;fc*iW5^ 
xhpJtlT?fc^. <!:Vi5®«^saiii|§®Kfce;i-5* 

[0 0 14] ®||*«fl!lOiaM<!:ffli:fPfflt--5fl;^Wt8ti 

\zm\^x%nm^\m^nrzmm<07Liihis^iSik.^tdii 
50 t^fmn-E-vib^. KSd® "WR" mi\m\zm-<^ 
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CO 0 1 5] 

[0 0 16] *56§^tt*fc^:^^*M*■OS«lw*^•r•5#i 

K u ;9 > H ^i^?><D\zh-mmz}^mx^^:^mhm^ 
t^, z.(D:^mt. ^^mn^tmnmz-Di^^Tmnm 
iz\^^f)^f3.^m?^<Dmmxhfs.vtif^rcsf}\z. isiu-i^ 

m^LT, SELEX t.Z.Z.XmtiX^-nmzML^yinT.'r 

[0 0 17] iiS(DaiitcL«6.ns;it;^<, selex 

^1k\zmhjfi2 Ofi©^^l/:t5"H*^&^5-fey^>h 
[0 0 18] WSKhm^(r>^^ ^ )\-^m)-<J^^-Mzm. 



(5) #M¥8-2 5 2 1 0 0 

< t *> 6 5. 0 0 0®©gEJllA*'J 7> h«-^tJii^!^«t'© 
Em.Xh^. i:©;&Stti O'*0lB?iJ^-^tj)i-&%4» 

a«ctt;io:^ft«*ui o"fifct)R^#^<©MJ4sa 

A* 'J 7 > h », m.^i^'icmLumo^'^i^i.Tmiif-Mz 
^^U'kf^mrz\tmm\zmi^^it-^rLrcmmzfs.^ 

[0 0 19] *^BjO-^©IHStC*3ViT> M*?3iSli 

i)ih^ : ^:ix\t:f]9A\zi^'^vrcmw)t^^r^mm 

SELEX O«l0jgb^lliST-5c:ttt£^-rbfcMSb< 
S 4 ^ ^ t iS: b itg^ * «#iin;^^T# ^ -^i^i 

[0 0 2 0] :K^U;y>h'77 5U-oieMBoabi:. a& 
SELEX SISiOKtS{tAnfc«StJ:c.T 

nsbfeSELEx ^^^\zmm-^z.t.imiih^^z:i:.% 

-00^«t*5V>Ttt, SELEX 0 2#B©>'U- 

©figaaifp^^n'S. ■ftSoSiSTtt, selex jsg© 
mmtx^xm. %m.mumm u > k 7 r s u -^^ffl 

^ctnI^tTOA-1'7:^^^^T^'i-5. ^:n6.o:5^fcj;o 
T, s>b^fSb^ig[SU;!^>'h•tsJB•r«sELEx jags 

[0 0 2 1] im.(0-:k. -J^<:*<J;yJ3^^^jg®Vi5Vi 

50 ^ ij yi;mmum\z^h-mz^f>n^wmi^itn.=^ 
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© J: 5 5^-7 COS i ^ f-r^TO^ snfc^-x^^ 
2 0- 5 0^^ i/:t?^ vcDm'^^it^if:^ y h ^^tsm 

V>Ta3i i' P':^? H*^ 2 5 1 4 0 ©K*W* b V^, 

'J ;y > H ©H-liS^^IC-r-SB^E^iJd^- 
i^CSIlCMA/TVi?). 

[0 0 2 2] aeSO«k5/^5j*Uv-^Wo«-&. U;*/ 

>H©sa^*&tt-en©-y-:/^— >3>tt, 2#b®5^ 
X hii^ti©:K^©45f^^{ka5^j-4'(r^A-rs ;i t^t-c 
sELEx (D^m^^. mm^om^\zmhxwR^ 
ntz 2 ^0mm^t^ 2 #@ ©;k^ u^>¥ t:i^m-t 

Sfcftic, 2#B©xXhii^4&KoViT«IDM-r. ;i 
tlfc J: o T^)-ai Lfc 1 # a ©SH U > H CJt-^T 2 S 

S© t>©»i^-&;^;5^1i;^ L *fctiife^©^Stt*t«^ 

^. sW'\©ig^fcMa-r^2#a©^mu:^j>K©Bs 
mt. r)ti-c3Si©xxhM-&i^©;Ki!©pj^gB^^* 

C^AfSCltdtT^, SELEX ■y-'f ^';V®©-5 3#BO 

tc5i:t-rsM*©ig-a-**fc«i^^#Stt^SBIU ;!f> H 

it©jfig£;i;iT« "':7:t-+>i' (Walking)" iff 
^©«^«, Sl!J©^^H^-f >*^^H15!bT, 

^I'mti^mm * & afj s ©s§ niffi^ffi©«j|g ^©s 
a©i!s^*«i*'rs. u^>Hi:gwre©ife^gM®is 

?&li^-r j: t ±0 Ti!i[^SiS©«lBft3tic?&:*:# < f 

^^itd^T^s, ;^n6©'^*-+>y^fe«, #^© 

S4>ifr^ ©jc t < jc^fflTa&-5. 

[0 0 2 3] •:7:t-=^^>i'#S©A''J7>htt, S«l© 
.ig^H><-r>ttTSW^J-i'f'ilS-&-r.5 "7>;<3-(anc 
hor)" i:li?«nS#)KKU;^>K«:fflViS (ig9# 
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•rS. ■e©:tU=fV-ttS<£i|!?l3 - 1 OifiS^^SjStSC: 

t. ^n\mYfiku^mm^=i-(r>m,^w.mzi^m&ifs. 

f^S. :3ViT SELEX ^wsikw=f-tmmi^(o^%w\z 
^^r^wmmzmm-r^, 
[0 0 2 4] m^mzm'^^^mk')i3y)^^^Mr 
^. ^©&t±^©'^>:t-+>y¥S5. «-&ft{i^t-r 

JO Y^n^itmzmm-t^, ^i^-^y^^mm^wt. 

tz\mm^nn^-^(D^^\zii^t^m^^m^^^^th 

mk')i]yY^^mt^(D\zt<\z^mxii>^. ^^.h 

Jg^l^'f ©ffl«gB?!ltt, SWiH^K^bTSgffiiH^©^ 
^&«*fctt^-©ftifiTie'&-rS!KKBB?!l©^*il^fll*^ 

\z-f^tz.mzm(:><, %L^miii=f-tfium^f-(Dm.mm 
t^mm')^y\'^±r^^t\zfs.^, ^(D-^m\t. tz 

20 ^<D\zt<\z^MX^^o U:«;>Hig«©ffi^&--&*p1i- 
[0 0 2 5] *%B^©iKilU;!;>Htt^JS©'J;«;>H^ 

i^#j£T#6nfc«i6y ijy Y\t i j@£t±©«Bi >J > 

X T US $ nfc:^^ u > K <!: p u \m 

SELEX T#Stlfciig*S«?g{C«f!g$nfe^^*i#:*# 
-U:tf>H^jg;0t*-Mg|©gB»tbTf^^n-5, flfi© 

30 mm.x\t. SELEX tt#^^nfc^w(c^^-r?.^igu;*f> 

H© 1 rp©7 T 3 U -£i±©*)©^|5lS-r-5:^^t>Ln;5: 

ti. ^©«^, $kfs.^')i3yYm^^mm^tsw-Wi 

m'ko^m.^w^n^t^tziib\z. @s^n;t[^i;*fc 
\mfs.^')i3ymiti)K ^.^^y^^v-^^Yim^i: 

[0 0 2 6] n&i^'f(Dmm\znt^wm')^yY(Dm 

40 -fe-rSrSELEX t 

^ 'J ->ttSELEX tffl^fcli:^ H tdtT^S. 
[0 0 2 7] ^K>^mtt.-mm.X\t. SELEX 

t4tj^wt8«g©-Bi5<i: LT:KKjciig-&-r?. ;i 
t\m stiT vi;5:v^s6S©vi-rn<£ t>^*fcsea(c 

WL^mm^> sK)g^geH«#<©ffi©;j^'j^^- 
■tr.i^js*ig9»^©4'©%©^£-&ty, ^©;^s«*^c^i? 

50 ;:n6t«jjiWt:M»bfci)'^ici!8-&-r-5ge®K'b§ 
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[0 0 2 8] t^S— if%mtW^^aym 

mzio\if^w.w)i3yY (nvt%iii^ \zn-t s a^m 

^K^fJln vitro Tfcj:Atf P CRt§i|ig^fe«M 

mt^:f]mz^^xmm'^^^xh^t\^^o:itxh 

[0 0 2 9] /h^i-u^(Dmm')i3yY\mmv±^ 
mwthx^mxibK) , ^tzmmn. m\mum\ 
^i:.xs-iir^)v=^yv^m(D^mnt\yX^mmm':^^^-ox 
v^s. fmmmmt:^%m\ziiK>wsiL%^mmxib 

[0 0 3 0] ^fc^OS^Ttt. *^BJIJSELEX (C<fcD 

•r^it&(Di3^^mm-r^. mm^=f-^zm'^r^im^i 

^yYM. mm^'f(Dm.m^^mm\z^m-t^%<ji^m 

m^fs-Exh^, mm(omm^^m-r^(D\zmwm 
m&mx$)^t^\zmm'^mx$>^, ^(D-)j^(Dt<\z 

is.-m.mm^=i-^wmm.&wtm^^'^xm?)-<ommm 

[0 0 3 1] 

mm<Dmm(Dl^m 01ttAi^x'J:t7r->?T4D 
N A4^'J ^ 5— H-r^jte^4 3 ^ 7-fe>v-^' 

mxdb^, ±^<o±-xmtg»AZ(r>m^\zm:U'Mm<o 

Tabs, 

[0 0 3 2] 0 2ttT4DNA/J^'J^5-1f (gp4 3) 

tiie-&-r « R N A s twr 5;w-yBB5ij/'? u 7 > h *a 



(7) #M¥8-2 52 1 00 
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S, RNAOxX hji^!^CDi«M©;/5:ae)©DNA:^W 
tt, ^1 infra tC-^^^nfcSB^J^WTS, :tUrfV- 
3. 4**1^5 ©a^S^&fCj;oT;^x'y7'alC^^fn 

^JJ^tjg o fc*^ t' 5 mt^ U rfT- 3t4*5cfct;4<»:5 

Tst^^fesni^::. •e©«g*#&n;fei i o-ifisisw* 

fe¥R^&tCffll'^T(Miiigan et al. (1 9 8 7) Nucl. 
Acids. Res. 15:8783-8798). 8 -JfiS;V 
- y ® ^ilf^^ie^J S^tJftia© R N Ajg^!^ feU^ b 

b, gp4 3'^C!)ig'&CMLT:nhD-t:Jl/D-X7^;l/:5' 

[0 0 3 3] aj?L;e:RNAs*3;^xy:7'OjSS*a 
UTiiiliLfc : (d) ^'Jrf5 (gl) Sffi(riTS*?$n 
a? fcRNAsCDcDNAntr-<&3Mg^-&^S»5^SfflViT 
f^oi'S: ; (e) Innis et al. (1 9 8 8) Proc. Natl. 
Acad. Sci.USA 8 5:94 3 6*t|e«l/;/5:J;5(C, (^^m 

<DT 7 •:/a^—s^-mm^^-r^> :t'jrfi mi) <d 

Tag DNA3}?U;<7— tf^^x-f >®fit^U:J5&ffl 
ViTcDNA$Jii|ibfc;^bT(f) JfilgLfc-a^D 
NA^!i)<£in vitro T i^^Ufe. ^(D^^mH^ntz 

[0 0 3 4] 03}Jgp4 3'sCDRNA;1'— 7'n'J7>h 

©iiS^trMUTSElEX :f{i>&#6nfcin vitro 

hT*S. 0lilliiBOaj?^f|^(CM-rSil#? 
1J-'fi';KD|S (2. 3*J:i;4-»J-'f;?;W ©WfttLT 

^\^^x\t^miR'^-(i7)v\zmhxgp4 3(Dmmm3x 

10-«M, RNA©jga^tt*fj3X 1 0- = MTabofc. ffi 
^J^^f^Gauss et al. (1 9 8 7) Hoi. Gen. Genet. 2_ 

oj. : 2 4 - 3 4 \zm^^:»m-r*mmvft. 

[0 0 3 5] m4\mf3:^^-^^f¥^m^^Xgp4 3\Z^ 
•rSRNA;i/-:/A*U7>h(Diig-&lcM-rSSELEX ifig 
4» 04IiI@(D^>?>-H*^e.SJ?^n/c:RNAsCDA*2/5^R 
NAgH5lJ©:t- h7>':ti^770a>3|?>'y 
*^A(r:fe^tSgp4 3©i@att*53X 1 0-«MTRNA 
SS«^3 X 1 0-'MT*-Dfc. lli^BTfJgp4 3ttiiifj 
3X10-«M, RNAtt*?j3X 1 0- = MT&ofc. 
CX\tep4 3]tm3Xl 0-'M'rRNA«*5j3X 1 0"' 
MTfco;^. @ 5 ttll»BOil*?^fr-FT?(Dgp4 3 iZM 

•r^m-^\zmhxmisi^nrc)p--:^/v)7yh\zm-r^ 

50 4|5|g®7.>>H©^©S*?RNA©A«y5^BB?iJgt5eT? 



13 

[0 0 3 6] m&\mts.^wsiRiiMv~-mMn^)r 

4 3il^©HictUTgp4 3fCiig-&bfcRNA©H^^^ 

(Dtfyyvh^o »ttS;i/-:/E5ilAAnAACUCOig-&*4' 

^^tlt^^T^b:^ : £A*U 7> h;l/-:7^5UAGCAACCU 

"X" tMM;^ i^'J^-) n^)7yY)v--mM 
AAUAACUU^&4'^la^Jgi:ll^ ; T-f A* U 7 > h 
^@E?iJMUGACUCttM3tLt.^^ ; ^-r:>— A'iJ7> hJW- 
:/KmGCGACCUSX^t^i^ ; ■?-bT;l'-7^3?lJ®^f^ 
^jg-^igj (NNNNNNNN) ©ife-^^tj^^At^^T^-r. 

[0 0 3 7] ig7{J8i@(D«X*f;i.->^(f-C*lf^^jb$ 
n;fc|giilAffljlie>frbVigp4 3i^-&RNA?£S#?-r^SE 
LEX O4|HlSO7'»HO^lr^^Sn;/£:iK;^<£0TS 
ii!«Ibfct>OT&S. SELEX tt04fc^SnfcA*y^BB??IJ 

fw*^ ^-WftD lCl?4St¥-i/N*U 7> h*ns(^|5H; 
iiJ^©a*^3ji©^-^S^*4D^c. 2 0©i'D-> 

[0 0 3 8] 08ttSS^^-S:»-;H>7>X7x7— If 
(TDT) tDNA>J?U>l7— tf (DNA pol) 

T, 4'0©x^^r'>U4^^i7l/:t5^HhU7:fX7x- 
h (dNTPs) ©#ftT^-5:h;i/h^>X7x^- 
1f t-f >+3.'^- 5 m tfcJ;oT*lfP^E5lJ©5"- 
;Ktail)<£^|«•r^. ¥-Ox:t4^->Uj)?>?i'W:t5"F 
N'J7;t::^7x-h (;fciA«dCTP) ©#ftT. n 

>i^tt#'J-Gx-;l<'3' 7'5-<T-fcM-r57r:-U 

;< V— ff©fpffl (C J: o Tra^4)-i^©4^*t^Tf -S, 

i#a©g;Pg©S;gT*.52:t*»& "'>*-=^^>if" t 

^Wt^tlTViS. 0©±®8?^>ttSELEX ©fttRJOv-i? 

> HTSi?$nrc:Kiiu ^y mm&mz i #a©iS-& 
gi5fs-cijs-&bfc^w ( "mm\zvx\^^^m&n" ) 
■r. y7.y :cy-i^\zi:^xmm-^nrcs.mt 



(8) 4#W¥8-25 2 1 0 0 
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&-&tr«#®«S«-r5Sf 1 »©«lf^i^ffi^J^*|<fe 

^j:^yms.ipmi^ibminrz. mm-^nrzf^^^mz 

L;tSELEX ©2#@©7'>>K©igmS:^-r. 

[0 0 4 0] miOtmi l«2 0©7.5r-i^{Ci3ViT 
SELEX Sfflt>itSlRiii@©^'-f7^^A-I?*^. 010 

-c», itswi^-^*. fctA«^wga«©E#^jtcie 
±© 2#@©i^^gpfi(3^^-r-5 h*sji*?-r-5© 

J3SELEX ^afflbfc. ^1S^iJ:^^^^l/^9^H«jaSL 
■5 ^ 2#@©i^-&|$fi{c«g^-r^ U > H©S*?*^5 * 

^•r-5U;^>H^f^^©C2#i©SELEX *ijifflSn 

^^x^r^mmt^'^\zm<i^^r^rz6z>u 
ms&n<Dm^m^rz}tmmzMhx^-r^i)^hvn 
[0 0 4 1] m\2\m2 xm^^tzm.^u%m<Jimmz 

infra . 25iJBtt£3&>6*'\:tUrfv-3 b. 4 
b*J;i;5 b©S^J<£^-r («2) . :tUrfv-©iEL 
Via«gSfS(4E5fJ*t;|§^ief)T?^^;tij rfT- 1 b 1 2 b 

ii(D/\-i:/tj^-i-\i-y3yxm^ibrz. ^^btzMi^ 

gW*y;HKIiU, :tU rfv- 1 b \Z7~-)VVX\n 
vitro g^MJj&tCffifflUCMilligan et al. (19 8 
50 7) ) . 0©«T^J{C "in vitro fe ^^" tlEbfcR 

<!^tt3 2^@©^^^:t5^Ktlfp^•fei^;<>h*-&^^?^ri 

[0 0 4 2] 01 3(4RNA*ti5C:tyOt»e,nTViS 
5 Vi5 ©-^^jli^^tJiKSWi^ R N ASB^JS^f, 
0t-g^*n5OttO^©'{>©Ta&^ : A^7e>Jl/- 
y> BA'^Pv?, C#jt**i;A*;i/$;, DS'a.-hVyh. 0 

1 4«H I Y-RT\ZMt^'):»yVnmn(D=.hU± 

;^p-x7^';^^-i^^7>y■fe'^^*•r. ^lt^j-s© 

40 HVi^li5©«S©H I V-RT©r:hn-fe;i/P— X7 
^ )Vf^~iZl^^Lrz-( y/y h R N AOW5^^T*S. 
[0 0 4 3] 01 5ttHI V-RTfc^f-5U:ff>HiS 

{Cf*jDtTfTo;/S:^«S*1-» 01 6ttH I V - 1 RT 

u^yn. i*3ckm. 3 a a) s ' m^»:mzm'r^ 
mm^^to RNA*5' ^si^iau gi5^!>7;p*uini 

Lfc 8 U 7i7 U)172. Vyjix^rnvx^- hyi^ 
•t^yy\Zl)^mz. iji59 0br3^;l'©gilRNAt8 0 
50 tr3t;l/©H I V- 1 RTSO. 5, 2. 5, :feJ:C;5mlO 
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bx^mt^mz 3 7 *CT 5 ^m-i y^zL^- h vtc, 
^aiRNA s ^^mmzm^rcH i v- 1 RT<Dmm^ 

|S|i;a)*#TT5' mm^^LTc, 

[0 0 4 4] 01 7{iRNA'J;y>Kl. l{Cj;^HI V 
-IRTOfflSS^I". 3 2NMM^-&RNA©3a?& 
f?OlS?!lt 1 0 iiUpib4. 6MZt>rc^mil^Ef^^&(D 
h<D^HlY-RTtmh-DXm'tV> 2 0 OmM KO 
Ac, 5 OmM Tris-HCl,pH7. 7, 1 OmMS^^^^tXl/^f 
I — ;k 6111M Mg(0Ac)2 *5j;i;0. 4iiiM NTPS©6u 

L T 3 7 "c, 5 ^m-i >^^^- hv^. 9i(ommi 

fTttRNAgW (:tU:J7 t9&fflViTU. S. Bioche 
mical Corp. *^^A^LfcT 7 - 1 ©P C R:g#J*^5.^ 

m tmm^u :J 9 t:u^hx 9 5x:xi^mMmu 

t^ViTl OailTris-HCI, pH7. 0. ImM EDTA4'> 

5k±Ti s^mi^mvit, ;:©fii«o4tf i s»s}i-ia 

7 "CT 5 >+i^- h bAc®-^M^£:^<f ±$-a- 
fc, ■r'<T©H^&t:fett5gi^aS«H I V - 1 RT. 

RNA«w*<fcr;t{isy7'rv-*t-eti-?ni 6nM, i 

[0 0 4 5] 01 8ttU:if>h*l. ltJ;^HI V-IR 
TEStMMLV RT*J;t;AMV RT'sOf^fflS 

7 tm\^^o\zmmLrzo ^iR*5ctrxy;wN*> 

H^ar4^-T->-W (Coomasie blue) tmm&. Bi 

;itt<toT#RTOJi«^H I V-RT©jiSfc^*& 
ikLfc, 01 9«R- 1 73-hSeSU;y>Hj^^& 

s:wr^^a->©s!c<£^-r. "x>H" tmmvtcm 
tt'Nj tr >*s^©w©ii*^fi[ttT«it?TVi^ ^ D- > 

©Si:<£gt)-r. 

[0 0 4 6] 02 0«:^7X^'+r:>(Cjt*-r^3 ONA* 
)Vi7RNA(D^'^^m^7R-ro ^)'fftt7.tr>*7A ; 1 
OmM KOAc, 1 OmM DEM, pH7. 5 ; RNAJ8S 
1. 5X10-«MSfflViTff;&:ofc. 0 2 

[0 0 4 7] 02 2ttHIV-rev U;«J> H^J«©^5" 



(9) #I8¥8-2 5 2 1 0 0 
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-y I ^^zfmznt^y^v-j^-)v-':fmm(Dm^mx 

a&i), ;i'-::^i t3©W©XxAi t2tt'©.-^^«ffis 

^©Wtett^^-r. 02 3tti)-gt#:6 a, 1 aiJ^fclXS 

©rev ^)^>\i-^yv^-(>(Dyrr)rzrz^-Amm^7r^ 

T<ri-5. *fc:Jtl5E©:fc«){C»14i!RRE RNA©^ffi 
[0 04 8] 024 «a>* ©H I Vrev geKMS©^: 

ho±)Va—y.y^)V^—\z^'^LtcRNA<D^y:/y 

10 h*'i7>hfC^-r^H5!>^T&S. *fc3 2Nffil8«ffl 

(#) ©ig-^ffiH. lOyOyV(D(D%\z±CfcMm 
(?) ©ig-&fl^> :feJ:t;^'J:f8 t9 (W) 
S«;5^e>e2f ^nfcjfttSRREBH^lJ©!^^*^*)* 

•r. 

[0 0 4 9] 02 5«t5^-7 I (a)revU;!5>H©JtK 

Tft^o /l5;<-^«02 4 "n>-fe> 
^^X' m^W (C) ©ife-&fi^fcS^LTS5. 02 6 « 
^5^-7 I (b)revU;9>H©Jtg^T»^, A^^-^a 
02 4trai;-C*S. 02 7tt*5^-7II reviJ:«f>H 
©JtKTfife^. A^>(-iS'«H2 4t[5H;T*S. 02 
8»^5^-7III rev U:«> H©Jt|ieT-Sb^, 

^ii02 4tigi;Tafe-5. 02 9«t5"-7 1 tiq^an 

I Vrev rr^*-r-53>-fe>i}-;^;RBIU;«;>HSat* 
^f. 03 0«^g^-7IItWinSH I Vrev {C*ff 

^a>-fe>-y-xs^'j:y>h*^?K^£^-ro 03 11JV3. 
xt-asi tS2 ^j:t;;v-yi. 2, 3tii?«ns2 

[0 0 5 0] %m\z'^'ox:iz.x\t-o^<DmMtim^-^^ 

30 n^, :^^«DNA, RNA, -am*fcHz:«ti©ti 

-rnd^^jt^b. Sfc:aJ?^ll©ji<itrT«^L;iVi^^f|i 

tctte^T©=fc5^t)©/&t^*n5*^ -enstcissfcit 

©iEtl|i> 5-yD^'i77>';P©H^, /N'>yi7 3}?-><^ 

•J;<f>H^iffi©4^^ (gw) ^f^^vfcim^Mf^-r 

nJ:D=b:»:^;4^fiH4^%oTi^-&-r^fe©-ca&-5, 
40 ttii^#jtflc4Ae.nfc^WJcMbTiffl£Jl±©U;!/> 

[0 0 5 1] jiffiS'&tlttS>4§gB?iJ©^K©Ji-&i^-r 

<Dht}t^mz^tE-r^mm^rcit^n<i<Dyyif;^> 
« c n e. ©^^s©ffi*^t3-a-Tf^ e> tifoKii^a: <h*T& 

^^a:^b-&t^&t)Sc»"r•5. mm^^izf3:K>%^h(D\zit 
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[0 0 5 2] ^mt^ (partitioning) t\t. 'J:*f>H 

-&u;y>H^#sw{c«jt-r^) i)^^m\zm^^^n^, 
m^>\'-^msii(D^mz^^L. m^(Dm> mm 

■5. 

[0 0 5 3] iiinttt, ij-^^fctt^^i^ao^tr-o* 

lC9 3 0<DSiST^iSb;^c :SJ?RNAsOcD 
DNAOntr-|»*ii-t»L., -€-tTcDNA3t;-S«E 

¥L.TSS?RNA s tmcmm^^-f^RNA^f-^m 

J&Si'S/^. itgEWDNA«SI. itgWRNAiiilB^© 

[0 0 5 4] !|*s«i!e^tt-en^n©ii-&ic^^$ns 
#^ t vx<Dimmm(omnm ^Rm-^ j: o izm&tim 

jl*?^ft=&{|S:-rS*\ SfcttSELEX Offl5<^ffl;£fflVi 
[0 0 5 5] Mi^^im. #^5nfcftS{COliT»* 

mt^(D\zm^^^wmr$>^o Mi^^mytmrn^iz^-o 

T> $?j8ia*^e. 1 0 OTOiOp^i'W^tf^HtCtefc-SVi 



(10) #li¥8-2 52 1 00 

"^aOUfc'li (random) " Of^Ot tVi 

{b#-&^t*5tiTtt;^€?5;<i 0 d^e;:: -5 c tii^ e>nT 
ViifeVi. 2 0 5(i7^:t5"H*fctt-?-n£i(TcDSHi:i^^ 

LTfc^m«*^T^Sl?S)55, lOCD^^TSHm^ 
(*rcttx:i-^>'Uil?5?^U:t'>K) 

)iit^^^^:it\zii^xMmm\zMf^^Mm'^\zmx 
'Amm\zs^m-r^^otsih<D7m^L^^x^^o. 

[0 0 5 6] SELEX 1 ONtt, IK^U H&li^-rS 
a? SELEX ©^*;^|g::*J<&|iEHJb, SELEX 7'P-feX4'©t*© 

'^S*^:^n-fex©smfcft;^©-r >Ai:7 
U-i^aXD^it^mt, SELEX 10Ntt*||Jg»WfC 

iiiWji^b©S^T*5. 

[0 0 5 7] mm^mt^mmtmmmm^iE>^^im 

Ac«-a^RNASfc«DNA*^6f^S;it*t-c#^/2 

mm^rz\tsEiEi '/a-t7.\z^-ox^xi=>nrzmt^(Drc 
tf)(of^m^mm\zm^-^n^, #K©Ji-&, ^^^mom 
^mmt^m\zit^<D^^x]t^cfs.i^ii^. moi^wz 

[0 0 5 8] :^^m(Dim^mti-z>(ommzMr^^ 
mmysif^'^ma^mri>-r^x<Dmk^f!tsiii, 

IZMV XBm « ^ h V >/ U y ^ mMM^Tc «H« 

s it ^<iJH icft#-r -5 >^ -X A i; T^Bi ic!g^-r 

^ -53j?U^^'l/:t^K*JgWTfe?.il^tt^*;S:Vi (Rior 
dan, M. et al. (19 9 1) Natures 5 0 : 44 2-4 

4 3 #gs) iLti^bm^ib. mm^m^-mm bnax 
$>^t^\z\tm^\i> ^awt?ite*^-«mDNA's©# 

[0 0 5 9] RNA^:?-7ttRNA^i-^©-;*:*fcH 

Hjjsc«tjgsi2^-rs©c-«?fc«et>ns«iiTfts. r 

NA<D-Ammt-A7i(D^i7U^^]i (A, C. G* 

j;t;u) ©#seg;4*Ta&-5. ^ 1 

R N A©H^7C5i#:iH^iC«a£^^5 i 5 

50 ^i8{icttH^*:7ci[«|£ffiil&m^-rs©«-j*clB5i| 



(11) 



#^¥8-2 5 2 1 0 0 
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A:C. G : A45j;y:u : U^£^tJ (:SS*flillHl* ]*L.feRNA^5'-7© 1 O^fcttlKod^ORNAt 

Tx*^5' -enic^LTY : xt)# [0 06 6] ^)i3yYmm^m\zun^n^^:k7tm 

«L.#^) . 01 z\z-mmw$.'T^^-^htziU(D-A 'i^-^rz\t selex ^£ai;TiHi5t3nfc^s#i£5i-^£«»5 

-:/:fecfct;v'a-H/2/ h*«^SnTVi-5. rtf>fcioTgt>-r^tOT#5*a©-J*ciB5!l(NNN 
[0 0 6 1] -^E^J®ffT5i^7l/:t5'H;^,t^nTViT a? CGNAANUCGN' N' N) S#tJTa&55 : 

9 h V >/i7 U y^^iiUmV h V >/i' U y ^^mi [0 0 6 7] 

^mhxmK'^m-r^t.\mt>nts.\^t^%. ;inso [iti] 

ffiSf^ffl (Ltfl.«-j^i:7ci?J8dm-5*t) feSfcn^fll AAN 

jgCDgg^^T*^, N U 

[0 0 6 2] RNA^^^-^WHi^^cPiittRNA^^^ G C 

-y(D^fi[(Dm=i-(oM.is.^m&\zm€u^^. ^hvy/ c g 

^Uy^«£jii;T+i)-fc^^*S|^o^z:«iRNA N N' 

>(D-r'^T©li^©IEI|i^fi^BttRNA>1'OJfiS(DiE5l N N' 
^E2?lJf3fe#-r-S>o #^lC#<(0S:i^*^RNAt^-7 Jf? [0 0 6 8] ;i(Dfc*Z^^C7C«3g«5:tS*fCi!)5-fe©3 

©-J*C«3ii{CH]it. ^hV^/i^'J-^i'tlS^^^tf 'Dt.5)V-':fy^^V:t=f-Y(Do%<D2'D<DJEmisMmz 

^t#^e.nTVi-5o \t±^^(Dmuzmhx. ^ib\z^m-r^±.x(Dmmfs. 

[0 0 6 3] ASe.^i■^*^e,H;^7C-C(Dte©^5^-7{C U;^>Ht;^0 5^TS.5 5. ^:5LT'J;i!f>H!?&IS 

h^i^■&^l*3:feJ:l;5•»^±T^^^ns«iB■T?i^55. mfi-k::iV^yBy^mt>-fz.t^M.mLx\^^. z.(t> 

■oxti-^n^mmxh^. ^:k7ixt>-fy^-otzRN Am tifl. n\:'W.mzii^-th^<D^)i3yYifimm^)v--:f^ 

^Mt.-t'<X(D-Am^x.V:f-yV^^^ (H^^CTC^jgt TJ;D'>Vi*^a&-5Vi«<J;D^Vi^i'l/;t?H5:^tJ*it) 

LTg^StiS) , *;fc-j^«iixWpi>h-cffl)®Sti LtD^^idJ, ^n-C'b'J;^f>h'^jK©iBiElc:#tn^. 

35:Vi:5(^V:t5'H©M^»C^-rSH;£fi[g%#tr : [0 0 6 9] SELEX tCj;D#m*nfcU;i!/> H^iStttJt 

X^'y^>i^iE-©ffi©:*j{cJ:-DTj£ia;fe-amH><-f > «5«;*:^it©Wtg)S:>^>A-*-&£Jfc'^5*^ bd^b'J 

[0 0 64] RiiA<D-Aun\m'&-)km^ifi^ox ^WLy r 5 u -©^p< yn-\mmz^^^im.^^t 

^SJc^t, ■5Itl?S:H^^7C«jiS:$«S-rs. RNA©= LTffifflpJtgT*^.. im-laiW-iLX^X^m^n^^^^) 
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[0 0 7 0] i^%m<Di5mtn^7-')ty7-'jmmz 

:t7 7->'T4DNA3t?'Jp^7— If (gp4 3) O^ofS. 
^t^^ti. SELEX Sf4gp4 3RNA|6^ai5tt©Ba5lJ:fe 

J; tx«iis±ojejs^fl=?£ w s 35> {c-r -50 tffl s ns. 

SELEX \m.^%mkum<Dmmti^ m^h ^^^-^un^ 

TVi;a:vi) m&mzm^'t^mkoimmzmmx^^, 

SELEX fettiig^gWfl[0«iiSfcttffi3«JfcM-rS«iaSi^ 
[0 0 7 1] ;iO;^^«M*?lCMLT!|tSlS6<JSe«C 

-«a!fc, SELEX <Dmm\z^^xm%'»Mu 
mt^m^yY\zmhxm^it^n^, ^)^yY(DU^ 

[0 0 7 2] J;0ff*L'V>.^«{C*3ViTtt, SELEX 
:*:^0J®@i!?)TSS/^S^tt, *^BJ«*JRNA(COVi 
d td^T^. *L/T;in&©ig|S$fflViTSELEX 

[0 0 7 3] RNAttgtJttae^'Ta&^DNASB^Jt 
U y i'*tDNAO«|jg*J;r;DNAiB?«l<hSaSBB^Ji: 

fc. ig^^y-fe>-;?'VRNA (mRNA) liitfi^iia 

#:«t'K#«-r5:*:i|iORNAsSttmRNATfcO, bfc 
*i o T R N A «i a: t X^m^^t bTTo 1 1, 5 nT 
tfc, DNA7>tp?i^W:t5"HO-J^gB?iJ<£ai;Tjiei^ 

mntLxt(Dmm^^rc-r<Diimci:^\z. RNA\t 
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[0 0 7 4] fi^^^SO^fk^OW^^lCctoT. 

RNA (U5}^V-v;VRNAs. i-;^b-^rRNA) S: 
^tJClt*imtHSn/5:. r RNA«*liP^ffi)iW/5:t)© 

ntC J; o T U 5}? V -AOge-^^f^ffl Srff O t 

#^^nTl:>fCc ■^ib\ZRn{^(D±tiS.m.thXm.^R 
NAs (t RNA) Zi^^aH^n. -^-LTS^MStlfc. t 
RNAttjb¥«C 2 0©f^fflSfe07:5':^^-T?*D, 

■ene.ttmRNAi^on H>^^ia-r5z:ttseH'f 

fCiffl^>.a.*n^75yK5:S^^a:Ta55. tRNA© 
«jgai 9 7 4^frx^®«T{'J;Dft^$nfcftni: 
t>. **>«S:^e:ttLT, RNAttt^^oi O^F^tt 

i^:bT-^^lC7co "xhu>i' (^^) " tLx^?i^n 

20 tz, r R-^^ k\m%<D^^X\t^^U&.W^^^Tz. ^ 
VifflW(Ct)fc D Vi5Vi50a*^e.© r RN Atf^aiV^S 
^eH4©«^lC * -safi^ R N A^^T ©*S ©jb^Mig;^ 
\zm,^-^m^tS.ifi^Tz. ^AA^OW^^ttRNAttdi^T 

hfcti^. ^n&©igi5ittRNAOSfto«ltgC-:3iiT^ 

[0 0 7 5] RNA^)'^©|lrUVi-ffiT»-5Uii^y-A 
tCOtiT©T0B Cech©W^ttR N A©«t6Wtl* t^rPV^ 
T©^;^sii£tffc„ i^^P-T' I -i y vuy\f^mm\z 

5;^^©® &n/c«!iKett;^iR N A©i6Hi^tc#ft-r^. 

tt!Kfi&tt©::©«!i8(*3©. AltBantPacefcioTS^ES 

nifeSft, •S>*DRNase P ©R N Aj*5i-©gttT«b 
-5, Cecht Allmantt;^m^)©;:©W^II<fcoTy-'^ 
C©W^fcJ;-pTRNA^H^©iai!)« 
«ii«^'b©fclS6n5tVi5«!*©#^*t«**>&gE 
^enfc. CechtAltiDaD©§fS(6{CJ;oT, V>*TttrR 
NAtt'J4^V-A©ettt^l,i:,^i:^;^^ABt>^3 0, 

40 10 0 7 6] RNAj^^im^^oymomtuzmvx. 
"triifim^^o^w^xm <wm-&nrz^mzu-ox\^^^ 

i:Vi5©*^*W^©HatiT*^o Uit^if-fA^RNA^ 
^A^nS^lttt, RNA^J-^ (:fe^E-e><DNAt>) C 

H-rsjg^opjtiftjot, »ll±;a:^6*^©i|g^atlS'b 

o;fcRNAsS^Wrfc*©SELEX £^ffl-r5«l^5£# 

^^tvi^dti?*?.. RN Mzmvxsjmttfmmm 
©«Sffli±, gaK©^-na<!:i£<ttie:>^t'b;s*^ofc 

50 [0 0 7 7] \,^<':?:d^(DRN As <DE.^7mmmtX- 
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^nrvi^. Ha-rsa^er^t RNAaa--:j7;S«lig 
og^^^-rs ; XD>y-^'-t RNA© 

T> 'f:x>'X-5'-tRNA07>'5'3H>:iatt^!St 

[0 0 7 81 m^i(D^imht>^Ajm^x±^\,\ 

Ifl® R N A tf >0-M^dS 8 ® W H * 
^Ot, ^(D "X'<-7>" SaJ&SEaflJtLT6 5. 5 

{ii^&n;^Vi*t, *fgBJ#«^<D-fe5/ ho^^>/t-« 

ja^:5'-7(^-C®6 5, 5 3 Qm<Dmnt^xiiWf- 

U :t:7 r->?T 4 D N A#U ^ 7— tffc^LTxX h ^ 

nO<D6 5. 5 3 4<a©SB^Jtt;^W'v®iK^Cttigb;4 
ffi©^ W i ©fflSf^ffl (c« feig-r ^ 5 J: 5 ^ > A 

[0 0 7 91 RNAi»jg©J:©IB^JC:feltSS*e<j5tA 
fctliRNA*i^»ji^f^e.^Vig3gTfeSilfP^ 
© 3 -f ;v * 7 n >;/ tr- S f ^ J: p iii*^nT i> 
•5tbT*>, i:©Be^J%>-eng#©g*>S^;ft:^)g£'b 

^t?>:ltfl^Msai■^nx\^^^^^. ctwmmr^mma^ 

5 V i JCfig S^-r ^ r i: (C ck o T# X ^ >y ^ > 

vy/^ u V f7v§,mnif'fs.<xh-m.xn\^wm^^^ 

^3ibfccl:Dfe^<©«ji^^o;5^feLn;5:K RNA 
;l'-y4'©@SiPigfcOViT©S^ttfeot^Vi, tR 

NA©7>5^3H>;p-:/tti'o©«ji&Wb, -eoi^w 

»*-ee<> T4DNA3j«'J^7-iffcSfcJ;<«e^-r 
[0 0 8 0] RNA(1'©4@«IWiB^J©jJ*¥ff^tt. JP- 

-T^mmxv^x^xn^k.m^'^hj-^^^^, rctv^ji' 
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x:^i;V^-g/Mkttx^;i.:?-W!4 e S^iSMaijbT* 
^ (•r^t>%, S'(tit;©x4^;v=^i-*«jf,;0^T;^Vi;it 

/5^e.JW-:/iH?iJ©x^;i/4^-S/Mb?£:/ny^-r^) o 
S^&^WJc«ji^b©ai^^{c;5: 0 ^- 3 -^©«R N AT. X 

^<J;5:^WcV>«®^gtt-r-2.o »*W{iRNA©;i/- 
©;i/-:7't^#-c*-5. ^ne.©sSKJi'-:/ttb«L 

w&m\trixm. mms\Azma.\^x)^- 

zynski. Land Rose, G. et al. (1 9 8 6) Science 
2 34 : 84 9-8 55) : SeR4'©J:n&©fiCStt 
R N AA7 tf >©Jfi*MSHi;s;|/-:/tlft3g:Mtttif 

[0 0 8 1] Xi^lHlJf{r<koT#<©:t^;9«jg/5^)S«f 

;v^-S/h-ft:©iemT*^, sa«> RNA©vi-rntc 

©*fSfc»Jfis*f<&K D ©Wig© 

S D 5 ©if £:ne. ©;p-:/»x:*i;p^-$* 
/Mt;-r§-c*5 5. geS:t;>^;^/;i^-:/tRNA^7t! 
>;i/-7'M:i^»ctoT. gafciite-c#-5-r'<T©«g^ 
ttS ax:?;;p:?-<&g/Mb-r§tt*fr#iipf -5fc5 -5. 
R N AttSaSA D DHlSbgViT?*^^ 
-;^SeKfiRNAs J;0'b-foa:#<©S*a^& 
^ tfe*toT, x:^^;l/^-S/Mb<£ai;T© 

RN A«jig©tt^«gegtM-r-5|iHi©m-^ct D 

[0 0 8 2] RNAs*5<J;r;seKM«©-MIB®l|?« 

©^ff^A^Si^saesijgfJcs^^n. *ltm«j&:& 

[0 0 8 3] H«$tifcgaz:^«3i±{c#ffi-r5#« 

§x^;i/=^-S/Mb(i-*^ H;<-f >tS*«jt<i:©W 

?gfi!c1?^^7 5 /il^«tt^lJiEtV^-^«jg©M±lC 
ffi*#t;i'J:-*^1'Tl^Ue:tS-rs±'5T*5. Jl© 
ck p ;SaeH«i^©iElt;5:^3itt;i ^Tt) *fc1#*©fe 

©TfeD, umzx^<*mt^. j:©«-&> 

14tt-*mt-J*:«)t©Siiga^J©i^;^S:^tJT*5 
50 5, 
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[0 0 8 4] m^<D$>?>Ct\Z. ->n.-hVy htl/T 
ae.n§ R N A^jgtJ ;ine>#tX)5:g6K^ 9^-7 

)i-'ft:ht\zLrzm&m'e^-yt^m\z. -ajio 

[0 0 8 5] m&m^^-yt±<mc^^ 
\z. ^mti3ii-:kmm'¥<Dmmt0^mz^^x. - 

mm^ ^ v^^ Y^^n^m^mm'^tc\t^mmi&\z\p\ 
nxm\i^^tm«imxm. z.n\zi:-oxmmt.m'K 

5 f3immmit\tx^)V^-St/hn:(Di[>ii Cjg ji 5 ;i t s 
[0 0 8 6] i/jL-hVi/ h©^7tf>;p-:/t-aii 

H;^'f>»M¥ffRNAe>ii-A/±IC<^e)n^, RNACD 

^)■t^■^ttA'J^J^tlIf^^n•5:^^^IlJtt£^^■cvi^, 

$ etc, e.^^•^o^aa!l*^«a!IiEL^i&i^^w©AaEo 

[0 0 8 7] RiiA<D-mm±<oA^wvv>> mi 3 

'tix^^^2-D<DmmMxm^m^^nx^^^:it>tm^ 
X. ^7}fy)i-^tmmx$>^, tm^^vii? mi 

«fc oTg^flj^tlTViS t CDjffiS Lifc^^IlJSIifi* 

[0 0 8 8] mmz. m&itRi^ Ami^^Tcu^^-y 

S e M t O Ffl (' #ft-r -5 ^#«-r -5 <D * ?) , 

< H fC o T^^ t j« Li^lf e nx Vi ^gtt t M L 

xmn:<Dm\zm&mtRNAtn^Sit>^^t^^^n 

f^D±tf^±TRNAJ:D*)*ffltSfcn5o S^PWli 

mmy(Dzt^-^tb^z.t\zf3i^ 2 oots/kic 

{C jt* bT R N Alls tfi {3 [J ;itl e> (C*f Jtxf -5 txD/O^^S 
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A^^ibrcmm\zMhx±^<mnx\,^^t^^^n 

[0 0 8 9] S^IC, ^LX:^^m<D<^'b'tLX, RN 
AfCOViT««'5:*:^^©iH3^Ji:J^«*^*3^e<nItg-C 
feO> RNA«fi|*MC4i@®^i7k:t9^h**>&fi!4t), * 
R N A ©A s/ 4^- >»*«CieSI^1i5r«UTVi 5 1 
LT'b-r^TOa*.©ti|g<bilS^IS»tt'b5^X h$n;5: 
-Tfit)^. ±KE©jimE^mSi4^t)r5RN 
A^5^-7(i> :^gBi^©SW^©^aT!ttS;4ig^*a 

RNA\t^mmtmc^^iz^:i'x$>^^tii^^m^n 
20 ^tz^t. tut>t>. ^^mtE/oum?)-(Di^mzMh 
Tt)7^ >y h-r^t)©sffl«-r^dt, RNAfc^mcra 
]^m^^mM-r^o c:ixm^^-^mf3i:^&miii 

©BB5iJSIIv^sc:td«-r#, vrzii^-DXiio±fim<om 

gfi^T* 0 *rcBirt#:*^#SttlC:feViTRNA=t DSn 
TVifctUT't, J:n6.(iRNAU;y>HSraj?-r-5Bl 

^© R N A s J; D t)*KWfc J; r)^^&)\zm^iz'^tSR 
30 NA^fflti-SCltTitT^?). 

[0 0 9 0] SELEX mtWR^ntzwrnommz^^x 
nmi-. itt^\th^m&mzi^^'r^im')ii>Y 

©3iiR©iai5^^*3ii:?£^tJ. a!«/lSi|iX5^«;/y©i||jg 

L-^-i^u y^\z^^x4^'^\z^^(Dmm^'^tszf-)v 
ti^^mmzmhm<i^^-r^ im^rz}t^^(Dmjik0m 
iiimm\zu^, 

[0 0 9 1] m^/mmoi)--( ^ u >i^tts«?=f-;Kc 

■rXhii-&%>t'fcfcfcHB©iKlia*«^-S) . #<0^i 
■eniil±ig-&©5!c#*t#5ti;a:<;a:^*T-9-'f^'J 

mii/mi^<DD--(^^)>^<Dm\Z/'iy^ify> 

Jb^. ;i©J;5i5:«-a-. xXh^i'&i^4'©BB^J^^b*iS 
•^f'^^T^D, ^©t(C«J;t9#<©nItg;5:BB^JA''J 

50 0«$?£i|S-&©3ir#*t^/36$n5*Tii^-r'^#Tfe 
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[0 0 9 21 mz. ^<Jiijmi^'f\tz^\z'mw!m.o> 

[0 0 9 3] hJi-e-tl4'Og[il®»lf^^g|5^)'ttVs5 
ifeO;^# $ * ilJ? L- 7 7 > h Srffl d t J; o 

Tji^T^s. m.i(^%wM^m\^^rL(ni,'bnM^\z 

;it*t||*LVi, 3 0 7^l/:t5^H©ilfP^Sa?iJ«ttiL 
±1 0'»eoS;5:S^»SB?'JS:^tfT^55. IIH^^IS 

tbT, ilHioS*?Ti^i oi»<@©^ffl;£-y->:/;i/-r-5 

©*«fl!*JT*S. ^IS«^StUT^^*7A±©gf«l 
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as 

(t)■fe5^, m.m^^m^omm.\zn^^m.^\i.n. 

li) . bfc*t^T, 3 0 5i7U:t^Hcfcf9fi^ifiEf^^-tr 

i^p^ > h ■^^■t^'mu'^mit. 1 iHi©a#?Tii5^<fc < 

•y- > :/;i/-r tt^iS ^-s Wtl;* iE^iJ & o 1 1 & 
5. *^l«©«l6U:tf>H?&®K-r-5<K«!;KB§©-r'<T 
©Bli6^SE^J5-y->:/;i^-r^iejs«;iv^. xxhig-&#» 

[0 0 9 4] ±\,zm^tzU'^(DRNA'^^-y\tfl^3 0 

lit3-et)^8T^-5. SELEX :/D-feX©tl?IW^M©StC 
t> iii?j3 0^i7U:t^HS#tJ«ifP^}g-&«5tt. ^fflt 
5 ^miP^±if^ >ht UT«*^ 5 < gfi© t)©T& 
ll»W{CPltg^A*'J7>h©-r^T&5^7.hT^;i 
bfc*JoT. *^BJ©»*LtiJI«tt> gl 

[0 0 9 5] 2t:^?|ttiJ>^< t =61 5X^71^*5^ H*^^ 
?S:SKIS«lf^^-fe^pi > h©-r'<T©pItl;5:>'tiJ 7> h 

S:"^trMlt?g-&i^*-^tr. MffljS-&®)«©^n^*n©;< 
>/t-«, ^iRi^mmm(Dmmiz^^^x^miftu^m 

[0 0 9 6] ^^^|jg-&«!lti«SfP^BB2?iJ<!:H^E5iM;&Sr 

^ ^ts^o\zmm-r^^thx^^tz^ov. ^zxmm 
mmtmm':^ti-tx\zM^x i-D^mm^no, *^bj 
© 1 -D<Dmmiz^^^x. mmm^^fommmmu. # 
A6nrcgii^:5^-7^£*-r-5^ttJi^4^j«f©Sii©s 
^m^:k^<ir^rctf)izmn-^rL^r$>^o> tzhx 

)im@^^i7^:t9^K©3{Dii5=^^«Mtf?i^#l4' 
©J/i-hV >y h*7tttA7tf>;P-y©H^^^*li;*: 

;^c^K«3g±©^9^- 7 ©S^)-^*^* ^ 05^ SB^JSr^ 

40 f. ^CTiE'<;^cJ;5^a^©^Kta#:SrB^^IS«JC 
«^^J-r5±T®ftir±©l:3©3Ki)BtfcJ;oT, ^51^)5: 
^g^^ff 5J:t3&:< ^©J:5;S:<g*lii^t)<£^jacjg^#j 
^S^f^eit^^T^^T^^P. t^T©M2i:8T« 
t R N A^5^-7 S:S;^|®{Cf^i.M«iii^i|^©!t* 

[0 0 9 7] a'!r©@^E3?r|$-^ty<gttjg^it^SfcttB 

mzii&\:,xn9t^n.i^^m^\^w^\^^tzmim^m\i.. u 

mcmzm\^^z.ii%x^^. t^hnnyY'^mzi^ 
50 ■DX^>y:t~A^n^mmm^mz^^xmLi,iSE]£ 
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[0 0 9 8] 3j?u;<7— (PGR) \mmm 

«£<Tc7)5tiJfr*-e.n-5 : Saiki et al. (1 9 8 5) Sc 
ience 2 3 0 ; 1350-1354; Salki et al. (1 
9 8 6) Nature 3 2 4 : 1 6 3 - 1 6 6 ; Scharf et a 
1.(1 9 8 6) Science 2 3 3 : 1076-1078 ;I 
nnis et al. (1 9 8 8) Proc. Natl. Acad. Sci. 8 
5 : 9 4 3 6 - 9 4 4 0 : and in U.S. Patent 4.68 
3,19 5(Hullis et al.) and U.S. Patent 4. 6 83, 2 
0 2(Mullis et al.) PCRiii|i«ss 
DNA03' t5' *SICfflffiW^#S6<):t'J:l^^'l' 

RNA©cDNAatf-) <DmnD--i^)v^mM-r^ 

(DXi^7,7->iy3><Dfzld(DmmtVXm?><. pct 
^T!)*«W0 8 9/0 1 0 5 0 (Burg et al.)tEf53 

nfcM)i*iiistt. -&mf¥mi^^^^^rctb\z. mm 

R N A 3 t R N A# ij 9— tf Sffl V»TS 

±$n5. -eoi^s^cfcRNAntr-sMK^afsSn? 

U CinSRNA/j^U;)^^— tfC<fc-&iiiSS®t>5 i-po 

SJJRNA s ©SWDNA s *fcttc DNAn tf-i£Jg 

^tg#:4"\SA, ^;iT^i:r^-a:i7D->'fbDNAs 
^ffil3S-&TJii|i-r-5(Guatelli, J. C. et al.(19 9 
0) Proc. Natl. Acad. Sci. 87_: 1 8 74). — « 

[0 0 9 91 RNAsSiieS-a:«fcftO*^WO#S 
Innis et al. (1 9 8 8) supra ^ M^th 

N A ^i'^ c D N A 3 tf- ttSS? R N A s © 3 ' 
fflViTfP^n;fc. -eWi^m^^bfccDNAs jlS? 

D N A s f ©T 7 :fu^-d'-un^^mt^ ^t\Zii 
oT. TagDNA^U^t^-lf^'x'f^X^^Xx^e^a 
>t'J;oTiiitiLfc, ^©ii'l@:/D-feX©ijg^a:bT© 
zia^a^jS^^tCin vitro T lE^Lfe. ifE^«:«^ 

^©s^i/it'ig-y-^^jucffifflLfc, ;io;^s-^tt)ia 
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[0 1 0 01 *f8?«©;&si'*iiTtt, -mzmkim 

T ^ e. ©^ tittH W {C i^^-r ?) ^ SIS ic 
^^©ji*??£ pItglc■ri)^5:^^^^©>^P b 

10 m^um-^rc}sb\zmmimmmxm.m-^o sen/ 

Wmth\th\-S.y ^ )V^-\zm'^hrc-^^\zn^o -iy 

^m\tmi-t^tc^(Dm^(m.-^\z^wt^. mt.im 

m)^<^^-t^mLimR^n^. z-ixtMmsz. is 
*j©sas*^fflv>snfcisf«< geK(cig-&■r5^^;5: 

tcfflvi^^^tM-r^aa«©ffi^«stt. ®ea© 
ai, ig'&^BS^^ffl©:^J^3<fc^;#^E•rs;s^5*>©/^*•;'i^ 

^ ^yyY^'^<nv^Mzim't^. M^^©s*?igji?^^ 
^T2. ©l::ig^SJa:ffijitJiSa*^-r^ ^ t;^ licsi^w 

a©ftI©^©tBBl^© ^ <?:-e*5„ 
[0 10 1] SELEXI0NtPf«n.5SELEX ©Sc^e^Jffffifi 

ftiiAtttSELExioNd^s^d^n-ssELEx \zmt^~mc 
^#s©icffltri;tigc#w«?«f©svi^t:jL-*t-^*nT 

[0 10 21 SELEXION)0^6.#e>n^-^ft«fitT©aD 
Tabs : DSELEX ©&5'>>HTSfea<ig'&-r-5RN 

© R N A 7'-;u>i^ ;in 5 ©ig-^ffificttiJck rKffl fcS e 
S©i^©c{cJt«iilbTJi^S. ife^fciitts^M&^^d^lc 

t>tt«WfCW6i&»TttJS:Vi*«, St)A<i!g-&fSRNA 

© 0iK©.l,a^HKtW t LTffl ^ R N A^>^ t gW^)- 
l-(r>^^mo,Z't^^h\zi;i-oXm-X^^^z.iLifix^ 
40 2) SELEX ©a>!f©7'^>HTffl^i.5-<^aJIWi^ 

g[Bi taasaaittvK 055i©H^{cfe#-r-5. selexi 

wmm^t>fs^-Dx^^rs.\^^m'^> —^o^ofs-^tmrn. 
tMUT^ai^*(:©ii!5j 3 7 %©W©i^-&d«jg::s A 
©S^^fflv^scttcj; or SELEX ©#7'^7>H;rt(c 
50 ni>rc^o^ti>mwx^^. 
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CO 1 0 31 B^b\^^mm\z^^^xm^<oi^^\zM'r^ 

in vivo -y^iE-t^^v f3i^mizmrch<DimRt^t 

mmti^imn^ u is>vmm\ziiAjf3.mm^^pi^i)^ 

G F (c^-r 5 'J ^ > F mmim'^iz * < urv^ ^ it 
niffc, ^st)Saii$nfc, ^w©iD_vrvo_^i^siE?i 

i)^^'^n^t^\^ii^hznf>\zm'^-^nm\ tmmzi 
■D<Dmmvrc'pn:^x. ^^i^ntcmmzm-r^^^^ 
ht\zm^u^mmt:mB\z^iR'c^^tc^o. 
CO 1 0 4] mm7.j-y/-\mmct()\z\t, ^mcoht 

mtmisiw<m(DV(:.^m^mis.h\zn.-^ix-f3.\mtts.<b 

fflVi;fc(Z)fJ7M^^2 0 Om K 2 OiBMi?X>^:?-hU iO 
•^A (pH5. 0) , 5 0 0 tt 1 CD7xy-;Ut?M^Lfcl 
mM EDTA^® (0. 1 MS^^:?- h U ^/A, pH5. 2T¥ 

1 0 0 fi 1 Oii-&^SKdt5* 

m^m&'R^m\^uwifs.\^\zm\^^^tifix^^, 7 

[0 10 5] t<\zWiBmz^^^hfzmkm^ 
tiTSs. mi;^-^^m\zi^^\^itwm^ 

CO 1 0 6] *«»*iii;T, SELEX :/D-fextta*o 

5©i^D)gU:/D-bXtbT5^gS$nT^fc:. *^BJ© 
1 ^©^^{CfeViT, j5:o^clliI©^>«lX 

X V T^\z\t oiJ> mm^^?L^(Dizi-^f3i^m^ % 
A©^frT-'j;??> mm^n^<D\z-\'^ysimif3^<Dn 



#M¥8-2 5 2 1 0 0 
CO 1 0 71 *^?g© 1 :?®Jlil{c*iViT. ii4itc?lij^ 

v^T 1 ffl*fcttSin«;^n©'>igc©SBiu iJy 

ofs^m^. vi}>mm\t^-mmmmtvx^7n-^n 

©7 7 5U-tt^*?5:Vi-CS.55. 
CO 1 0 81 *%Bj©fc5 lo©f^t)D©ffiiglC*ViT 

SELEX ^^}^utmmm■^m^J:K)l^^^f^^m^\&Wl. 
m^jii>\^'¥xmmit^nrzt^izmj-^'ii^ii^. -en 

■T?t);5:*5S:^^IB3?iJ©Jtii[«;^#iC75^^*nTVi^. :i 

m^i^(Dmn<Dmi¥^it<Dmm^Mmmiz^m-r^i)\ 

^tz\mm^<o±i^t LX(DWfaB^Mm-r^:itiz^ 

[0 10 91 C:©^;iS-eSELEX *i^7$ii-> i7D->$ 

mmLxmn^Mtifffi^rc. h-^^h. mn^^x^ 

^!;u-y(Dm-i.UthjEmM\zm.^\ bd^b, OT© 
0iItc^^n^J;5{c, 2 0 1 5 0®PBl©^P->©gH^J 

IC^feViTtt, 3 0©E?!|*i'P->ft;L.T©-&, 6©E 

©2 o©a&-5e^jgKfttt ""O^y-yf" mmxom 
nt.mmzmm^x\^^. m>^msmm.=t(r>mmz 

-wk$nfcgB^j©^< (c*a©i|#tt?&^tfE^j©7T 

[0 1101 *f8M©$S:ia:SSI«lfc:feViT, tto^D 
tbfc^i<o*J©#tt (fct^«. 'j5tf>H^?gdtAAGU 
NNGUNNCNNNN T. N«4 0©5ii7^:t5^K©Vifn;6^) 
^ Wr ^iB?iJ© 1 ■o©7 r 5 U - 1 bT^^S ti-5 U ;!f 

> K^St*t#Jn«SELEX yp-feX*jl&*S©CfflVi5n 

•sfc^'S. j:©ii;^Ttt. mm^m\m%mzwi^. 

n^trnz^^iki^-^^tzy^^v^^Y-h^^m. 

fjV^^Y\tm\<r>'Si\Xl 7'P-feXTS^$n;'^cU:^> 
Y'^m.^%t.\zWR-^n^. ^:©;&iCi?tt. feb-fcU;^ 

> H^?0t7 r 5 U -©ffi©^ >A'- J; 0 1> J: < ig-^-TS 

[0 1111 *5gBJ©^e.»Cf^t)0©SI«t3fcliT», 
SELEX 7'p-irXtt'tcS^$nfcU:«J>F^^*Slc^2 
©SELEX ^®i*>*fcfflVi6n5. C:©Ji«Ttt, *-© 
* ^ffiffl Wi^eH^iJ (it i ^{^AAGUCCGUAACACAO V^T 
2#@©SELEX T'P-feT.fC'f >7:t-A-r^©(CfflVi 
^, C:©2#B©SELEX 7'P-feXTS*?>i7-Y (P 
#) ?&SJS{CbfcBB5>J*fe-fSfc»C^i«iii^«J*8lii 
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^tfi&^P. fctX\i. AjgjKtt? 5%©Ai:2 5%0 
•5. *fc> ftlOraSELEX yP-feXT#&n^i!S;Sl?'f> 

[0 112] ii^±, ieFi3(a^-gBW#6ns*-esE 

LEX 7'D-b:XS:|lilb:/aVi;^*W*l/Viv:ifc&.5*^=fo 
ttlJ^li. SELEX :/a-tXtt<SIIlI;6^CDSELEX ©OD^^tl 

^^S^£!B;iS-a--5;&S*^K«3tlTVi^ aeung et a 

1. 1 9 8 9) . r.<D:)3mt^^\mmm\zm&ts.-^m^ii?- 
mm\ziin^mw3^tmM\zm^'^t>^^^tii^-x^^ 

10 114] *%Hj«$fc:K^0$Strm*i.ll;t>R 

v^tt^^Bj ^d^r;^?. <!:s*3n^s;6;^ss:?&f<jffi-r^ z. 
tiz^-^m^-r^zLtifi-^^i), ^^«sELEx m\tm& 
mts. /\x)itiiM'^^m^-r^ u :y > h u -r:> 

-i^b HPPt!U5-:?><£±^-rstSi^Tfe-S. RNA 
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^7i^5i^T#^<Tfe. ^^mm^mm\z:inifi^iEL 
ys.t)-^^rcz.t^7^'rz.tiz\m^r£\^^o 
[0 115] mm^m(Ds&mmmzMvxmif)X^^^ 
10 wmm-ts.t>%^^mn.\ZTS\^m'^^^^^\z5.;\:c)v 

¥iMm^nm-t^^o\zmxi ^fr^z.t-^^x^?>, m 

(Dm(D:^mx»m-r^m\zmm^mi}^^&.-r^ c ttt^ 

$nfcRNA±-C©cDNA-&^, SELEX •y-'fi^jKO^fc 

±\mmwi(Dmm^K\z^'^-r^RNAs^m^v. n 

(c cfc o T 5 /Nx;i.#fti!fe*sK« ^ s 
^^ItSiSbns. ::o'J:*f>Htt. in vivo X \t^ 

mmizmmm&^^m.m-r^^w^m^x^^?> t&t>n 

20 ges©tRNA-'>^v';p^5";i/fefi:»^ (RU 

MT) ISSAXjWiDi^^jibTSSrotRNAtiiS^ 

:^:iS53ij-RNAfc*wig-&$nfc^^ji-c^a$n«»*«, z. 
(Dz.tm^hh^yf^mtiimmmv.mv.\xk \z^^x 

[0 116] :^^m(o:^mtm^i^mTbi}j:i\ m^\t^ 

;^j*ttge OD N A^ R N A'sCDig-a-gPffiSigS Lfc D 

nmmf^ htcr)'r^0^mmi-f'r?>tctb\zmm-r^ z. 

30 m$>^\^^immmmizis,\,^xmmhx\^^^, m^\i, 

u^-^-n>^x<oW^-7^=}-^-^tb^\^t^) •:fVv 

«^-OjfijaT©ffiS«l&Se t D N At)? ij 9— 
t at? U y 1/ 1J— <!: ® iS^gPfi^ t L T^fg LT ^. 

^ftib<DM.iftxmmh^:»mimmvx. 

N Ammmm\tm^immm^mz^\,^xm&i^(Dmm 
40 ^wsim\z^A.^<D\zmmt^^tifix^^. 

[0 117] y^%mifi^n\^fs.is^-Dtcz:iiX\tib^iim 

© v^rn a: %mmm\zf^^-rm^^'¥-^n'&h^.f& l 
fe-i. vitt^:s-rsfc>{)tC'Deffl-r^ ^ iid^-c^?) txh 

^©J;-5K, c©;^&tt#iS®^W(c!|tse<)tcM^ 
5 )^«K'J K«^< ©ffl(C*5ViTtStg«{Ctr[«:lCiK 

59 ^oJ;5;5:SKU:)!J>h'Sc:j:TttiKI6tt#:t«M 
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ta in vitro ab § vivo < D l^Ttlld^o fe— ISfC 

[0 118] ^ff)»f'tLx\tm&mm^v\^^t)'i. ^ 

©Ja**:® <t 5 IC S S^^lc j; S SHI® S:SttJ5:Vi <!: 5 fij 
vitro yp-feX'rafe-5»g>Tfe^. <i; < »e>nTVi-5<fc 

mm\mmmmmm\zm^'r^. m^(D^<D\i 
\t^ntt^z.t^Mmbx\^^fs.\'\ 

[0 119] #<OSe©*«, g[BIO:t'^U-iS'-iB5« 

\zm^vx\,^^mmm&9<D^o\z. mwtmm-^i^^'r 
^zt\zj;:-oxmm-r^^t^minx\^^^. $>^m<D 

mmR-cfmmzmm-^nx\,^?>. mwtmii^<Dmm\z 

^■r^ztf)mi^nxi^^mkmmt<Dm(D^^(Di^^ 
m^m^^t^:it^Mmvxm^f3i^\ va^L^a^ 

ftL/iVifi^FijttSELEx ^m^^xm^-r^ntiflx^^m 
xsb^, sELEx \tm&m^i^'^-r?>mm<Dmm^mtbx 
m-pti^izmk-r^^tfi^x^. sfc. ufc;5^oT> 

[0 12 0] :^mmmmt^'^t^ztiimii>nx^^ 

ifeCenScfc'StC, SELEX {Cj;oT*i{Bltl;/5:afe5a® 



(19) i|#H^8-2 5 2 1 0 0 

36 

[0 12 1] ^SI(Cig^f^K»®t8;b^WrsseK 
(09A«DNA7j^u>t^-if. ■eote©!/-:?'';*— If, 

;^ViSe«) (JSELEX {;:J;oT, ^Wga«®S1ig|5fir 

oTHI V-lcr))S»i^?^^CD«-&, 4^bfcRNAU 

A. RNA^S, mSAm(D=f^^i^^i;V^^Y^E.m 
K®#ffiTc DNA-&fSS;ffl±-r^. 
[0 12 2] RNA:^jig{CMf ^^BJ^COa^tt, 5&^ 
t'-f^TOgaattSELEX ©^Wt3ift^>C:tS*l^-r-5 

-«SC:KKa&SV5«#tCRNAtffiSSl6;-r^<!:f3 

ttffill8:/7;^5y-y>sttibB^ (tPA) , 

SH^ (NGF) Rt;j^SB^Hr::/'^'-©aH)ja^1-«l^ 
20 (gfR-Xtra) Xh-oTz, Htl^WSaSf '^TtlQV^ 
T, r^ND-k;i/D-7>aiSS±IC*f^^^i@-g-RNAs S 
^S-rSd^fa^^^^-^ifc^trKglbfc:. tPAtNG 
FtiUMC-^APt'TcOkd' s X. «f^a^jt;RNAJ3^ 
■r-5^fntt?£*bfc. gfR-xtrattSl5g-C*SSt*©l^ 

fpttTfs^^i/^Sd^ofcitniit), ;in«^>i/-€-©sa 

KHM-r-5RNAta«:*^#tt-rn«, ^lfi©;*cg|5^i-©RN 

As \zn\^xwm<&^mcis.\^^n^^^nifim'^-r^\z 

M^^fs\^ z t S^i^t" s fe©Ta&-&. 
[0 12 3] t parc;ngf«3 0©«lf^^^bfi@* 
^ Wf^RNA s SrfflViTSELEX H U;KC±oT#e>n 
fc, t PAS.t;NGF«SELEX H 'J;i^TU;!J> H^S?S 

zn\t^m&w±(D$>^um^. ^<d^& 

(&^Vi«te<D>b5 lt?©gBfi) ;Ot|tfi©RNAs ti^^ 

zt'S:7^m.-r^h<Dx$>^, §i€r#tt^saMa2tt©s 

aKfct)ViTS;feS, 

[0 12 4] t PARtXNGFdmEX VVJVX^^iZ 

ct<f^fflb^©-e, 7>^A(c»*fcga«R'^:;^^H 

IC-QViT, ^•n5*tRNA{C^LT<6je.*^©S»14$jt 
SrSELEX m^^X^RN A\Zi(tVX> m&m^P!^ 

f3^<Dm^it^^r^<Dx\tfs.^^f)^tmmmz%^i^n 
fcRNAs (4 o©7>3'Aft;$nfc{^:@^^^-T?^i 

5) *t:::HP-fe;i/P-7.©®SE±fcfi50$n-5*^t'5j5> 

K®^b;taB®iii?)2/3 7)iRN 
A{C^-&L, i!>gcOgattRNA{C^^3»T^<ifg^L 

50 [0 1 2 5] RNAi£:::hD-fe;Pa-x«i8tJCi!g-&$-a- 
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-^ViS^Ktt. RNAifi#:Sii*?.BltBtt{c::3iiT<si*> 

L T V^;^ t 5 6 cDfc 86 tc^BS: t T ^ *^ 

L R N A *t3|0 V h U ^ X L tzm^^ e 
HgWSrffll'iTSELEX T#e.nfci^i^?Pl40RNAU:y 

[0 1 2 6] i^T®IIJIfi3|4. 7, 9Sr;i OtC^Tct 

^ .hiOtgfe 6nfcaeHfc*H/T«, selex 

■5i:i:*>e.Rlfllf 5::i:fcJ:oT, fe-5Vi«^-n&S»5 
[0 12 7] *^»^©Stt(3:^©Ss^©»K 

wigTfes, mmm^^^r^mm')iiyY\tmm<DVc 

t^Rft^om^mz&^mmmzM-t^ *j:»y\'^m. 
iit^:^mtmmimo ^yv^miR-r^ z: tij^x^^ 
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to 1 2 8] m&n<Dmm\zmmi^^xm.^vtcK)m 

tbrcK)t^rc!sb\zm^^i-^-i&tmzmm-r?> :it^m 

m\t. mtR^nrcmkizm-^^iixmm^i'mm^m 

a izm.^'^'i^ z. tifix^ SELEX xum-r^ z.t(D 
x^^/v) 7 y hw.mmmi!)^m^^:it\t. f&sf-s 

10 [0 12 9] i^^m<o^mt. gesoe^softti^K) 
m^(D-^thxmmz^^-r^w&w. srxgew© 
±m^mmm<D-ut hxwimt^^r^ ^ ttm 

tzmzmmxh^. z.zL\zumvtz.-:)5mm!.o%(Dt.^ 
^t^m.&mzm^\^x^(Dmm^mj£.-r^W)^y 
Y^^^h^\^^\t^m.-t^(D\z^mt^^tti^x^^o 

SSMtLT, DNAX^RNA, 

mzTv'-y. ^s.'yy. ^7-y. <y 
mmi^, mz;^^)vitmmi^f3:at!^^-r^m&m. ; 

[0 13 0] *^B^®;^&tt. SW»3^oM«Stt»ci^ 

^ : w&m^mv^(Dm^\zsm^^x^. -ruti^w^ 

[0 13 1] SELEX ':fu±7.\t^^xW)i}yYmm^ 
n«/^e.!4Vi, mx\-s.. selex ^ig^jcioT, selex ^ 

^m-^mz^^^^^ntzZQCDyy-^hity^^V^^^YU 
5 2 0 O**^ 5 5 tJ b 5»S b l-i*- U > h 

fii^*^is> WMxu^^y^i^v-^^Y^^mi (Dmmmmx 
50 -mmi^<D»t^\y\^^mmi')iiy mm\zm^\^x 
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[0 13 2] wmiW\tmc^-x^ntzmmz^r^~ 

^ott.^xi3\t^m<Dmn<DW/^^m'r^h<D\zh^x 

[0 13 3] :if.%mm\(DMmm\z^^^xn. mmsm lo 
\m^mmz^hxS'^<DW}^y ns^tr pjtitt*^ 
m7^\t. sELEx \t2-Dm\^o^)i5yY^m^n 

xmm\zf^^-r^<Dx, ^m^mttsh^m:^m:i}> 

mmmx\t. mmt^mtm-'):ff> mm^ i 

[0 1 3 4] $^tr:K^J(imi^^©<k5;^^cD^©S^ io 

^£^^T^iT^><fcK -t^i^-^immzM-t^niLbrz 
mmij^^ikmmz^^^mm 2mmznt:bmm 

;»>H©lffiWtt*ft#Wfcii5«)SS^ ; 3) in vivo 

•e-'SS^ ; 4)^m{c*itsfe^a©iiftiWK*Jr:^S5 

[0 13 5] i^%'m(Ji:^mmmm&w<Dmm^mm^ 
^mm^m^mzMmxh^. mzw&timm. y-^v 

^•t^Wi^^m.m-r^^m.^n^o\zmmxh^, 

vi«^ ^7 v^y \^i)mnh^\^\m^^=i-tfs.^x\^^ 

[0 13 6] SELEX tU^^^^ZLlL<DX^^r::mm 

y^if'h^, %W'.w^^mz^\^xw^(i:>^w^Mt^ 
m\tg'<<D:^m^$>^'¥x. :i^\zBmhrc:^mtmiL 40 

zt\t^mx3b^c 

[0 13 7] $>^m^iz\t. 'rfs.t>t>h^mm^'i'\zM 
Lx\t. $>^\,m$>^m<Dii&m\zt^xw)i3yhtL 

* L VI t 5 <!: siKftlS^^iPoftas^s t>cDt 
t-:>xmm<Dztx$>^o 
[0 13 8] :^^m<Dmii:^m\t^rc^^^^i^. 
\imn-m.B^^wh^^^\mm\-m.B%m.'^mzi^ 50 
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sm^*^**-?). mx\t. mn-umm-^w^f^mmzm 

[0 13 9] m&mh^\^^\t^(Dm(Dmm^^<D^i&<D 
<^z^atx^^e3»T\Hff)nm.t^^&ixx\t'?r(Dm< 

^^■r^:itt^^^nx\,^hmmmmi}K m-^fimm-^ 
nx\,^^t^x(Dmm(Dmi^^if^nrcmm<DTSi< \ztR 
*.ii*nTViS. ;^:tSELEX ifiz:ni^/vj7yh(Dm¥i 
(i^fflsn^ (09) . 

[0 14 0] j:ne.A'U7>htt-r'<TK»©iig^iB?^j 
cto#Stto*^i^-&©SJ?-*i'li) ©Ka*^ 

x\mmm^^m-r^ v^Mzm-r^ ^xm^^m^ti 
i^©#!e©a5fi[{cMLTiisv^#stt?£*-r*:Kii©a^ 

1-^5 (01 0. 1 i#fia) . 

[0 14 1] j:©IIJfi«anc:feViT», f&at-S^WCig 

^^o\zit^m\zmm^n^ (010© \is-(v:i-*):i 

3i*ti«.. 'A\z^mi-xM7yti-m-^mzmh^< 
)ie'&-rs^:n&©BB5ij*s«?fsfc«)fcSELEx sff5. 

^i^©^ia-r*gp<4t, xtt^-©ifia{ciig-&-r-5«8iu 
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[0 14 2] SELEX OHJSI'StjTtt, MVi'fo^^T.ifl 

ffi3^WS5feWfcr:hD-t;i/D-x{cft@$n> SELEX 

u^7.^\zm^-^n^z.tm^(!>nx\^^. -hn-t;!/ 

D -X $ n-5 ^ ii) t 5 tlT L S 5 

J:n6.©Be^J^£S5?«tC3t»3lSj^<fc«)H. W5EOSELEX 

7tfimm^<Dm.^mzm%<D^^m\^^hrc?>-rmizm^ 

[0 14 3] SELEX lSgp4 3it)ll?«nTV^-SAi7x'J 
:t7r->?T4 DNAOatl*i^-&bTia*-r^RNA 
^J-^O^S^OSffltioTiEiE^nTViS. T4 DN 
A#U;^5— tfOffM/^RNAU:^J>H«T4 DNA/J? 

(Russel (1 9 7 3) I. Mol. Biol. 7_Q_: 8 3-9 
4) , gp4 3<DN^^77^p^>hg> in vitroj aiRtti» 
$lgp4 3 0^inHCj;oT!|fSWtCj<|l;16n, -f-LTg p 
4 3 «U Jj^y-Aig^g|5eia< 0mR N AC0giJ®IK5>& 
^^V7-'\fO)^m^^<^'^^ (ADdrake et al. (198 
8) Proc. Natl. Acad. Sci. USA85_: 7 94 2-7 9 
4 6) . 

[0 14 4] e{>4 3mm-t-r^RNAmm^^u-^<D 

•5. gp4 S^f^U— ^-©ft/jNO;*:|f$«01 {C^$n 
:t'^l/-^-(D*SgiJin*:5^^77^^>h©gp4 3 

^(D^^^^m-r^ztiz^-DX^M-^nrc. A7tf> 

*f*^e>gp4 3 0:t'^I/'-:J'— 'vOje-g-tt^U •yi^X't'O 

-•:mm\zMvx^t>if)XWLmx$>^^ tamib^n 
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fc. 

[0 14 5] gp4 3<0^®!t;f'^I/-^-ig-&ttt1Si: 

9 - ^^tJMSlR N A SrlfcV-l' ^ D ^:;V^Jq-r -5 tgp 4 
3 J:5iiLvitroTO«S*t3S*fcia*$n-5 td^W 

^J®i^^^ifRNA5)-T©?i^tl(D«?0WlStKc:tt. ISF 
^^gp4 3:^^^^-^- (01) ^MhX^X^^^tz, 
10 R N Atit»?i^«!ltt 1 1 0 mm<D-if.mD NAmMffi' S 

in ynTox (D^mz^^xm^^nrc. mm\m 1 1;:* 

0 . *fcT 7 R N A3S U ^ 7— tfoe^^MJ&RtJf^^JS: 

a) m^i<Drztt>\Ziii-^fs.^(D 5 ' w^ommtinvHTo 
mm/vj7>h^^(Dm^^x&y). mmm\z\t&5. 5 
[0 14 6] m^jv-zfRNAomm^mtms x 1 
m<DmmMmm2. 5 x 1 o-^tmM-^nrc, )v-zrm 

[0147] )V—-:fmW^ U 7 > h ^-^ty in vitrofe ^ 
tt«SSgp4 3$?l^LT-f >+3.'^-hb;/5:, 
JO - hD-lr;i/P-XSMT'jSjaLfc. SSK-RNA^i-^ 
«i75i®IS±{C#^$tl, *ig^RNAtt^^$n^Vi, 
SlR^nfcRNA&^fc^ifi^ai 1 fc*-r<};5fc«iK*^^ 
^WLfc. jlS?b;fcRNA*Gauss et al. (1 9 8 7) 
supra IrtB^^nTl^^^^aTS ' -T'^-fT-coSft 
TT#3S^-&fc. #6>nitcDNA^Innis et al. (1 
9 8 6) supra_f-iB«^nTVi-5^r}iT, 5' -:/'^'f 
V-#ftTTTagDNAJj?iJ;^7— ifT3 01j--f 
ifitfc, S*?iti|iSnfcDNA«S*?iii|ii$nfcRNA 

^gt>^^gi-r^Acfeg) in vitTom ^mmmtvxmxL 

40 ore. llCDRNAte^tltt^-a-MJi/liiti®*)^ 1:3® 

7'>>h**Hten-5. its-&aj?ig^igjt{'©RNA/ge 
nwimm-^ ^)v^n-DX\<^^m~'^\z^-oTco m. 
m^/mm\mm(DWin.'o r n A/ges* ;PH:<£ffl 

t^THiSLfc. •r'^T®^®ilC*3ViTRNAti-iiSiJ{ca5 
ofc : |^g^AT?ttRNA/'gp4 3*^1 0/1 (^;l//^ 
;W ; JI»BTttRNA/gp4 3*n 0 0 0/1 ; 
C1?lSRNA/gp4 3*n 0 0 0/ll?afeofc. 

[0 14 8] SJ?:/D-ir7>OjtfT«c©:&ffi©^t>--i'^ 
jposiTiBf (ciiiii c D N A©giite^!fe^jeiffiie^^a 

50 j*(cJ;:3T^r:^-Ufc. ^»BTtt®j;®Jifr*^- 
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m\zn-r^mmfs.^mmmf)^A (a/gxu/c) aac (u/ 
c)(u/c) trnm-v^^, mmA. b, c{c's>viTa5?© 

114 90 H^©S«$nfcRN A<DA5/5^gB5iJd^04 
{:ifc«iSnTt>-5. S:ia:ofcRNA/'ge»ifc^fflVJfc 

[0 14 9] h:^^LmmARzsci!)^^minrcmn-^n 
ftRNA\z^\,-^x\tm^m}V-:/mm (aauaacuo tc^ 

jg-rsfc&tc. *giB0m4 7'>>H®a*?mfcSJi5 

nfcRNAsd^e)iB>«r©RNA5^D-Mfc;Lfc. 
BA^^CDy't-y^'BHJUtt, JP- ::/gB5!lCO4i@©Bl^&g0 

7Fi'T^olZ&t>nTz, »SaiDbrook, J. etal. ( 1 
9 8 9) Molecular Cloning : A Laboratory Manual, 
(Cold Spring Harbor, N.Y.), Section 1.13 ; 1. 8 5 

-1. 8 6fB«©;&)4{CUfc*ioTpUC 1 8^^D-> 
■^nrc 3' T'^-i'v-'sonar:— 

u y mmmz^-Dxmm-^nrc2 om<D^^n-yi!)i 

[0 15 0] H7{r^-r^r<J:<. rcfc5m<D/V)7yh 

tifc 2 0 ©#¥«#ff ©^ffi^J®«ffifc0 7 id^^nr 

S . lP4S!EmUAACUC i: t'AGCMCCU t B 
2 O0^;fe A* U 7 > h 0 1 o ft. SB5IJ 

A*>J 7> hOilt^:*jS^«ffSi^D->*««iiA^S#sn 

fe^iS invitro fe ^tl^fflV^Titm^^gfett j: Pit 
^VTco m6\Z^-r^o\Z. gp4 3IC*f-r^RNA<DM 

'^^^n^tMn-^nrzmi(Dmt(Dm\zu±i^<Dmm^ 
[0 15 1] m9i/mm^o't7.\z^-ox^m-^nrc)v 

- :/S25IJ;n* 'J7>hRNA»ia7tC^$nTVi^J;5 

\z, m±m:t^u~-i'iimiiz-D\^^xm-^nx\>^^(Dt^ 
mz. gp4 3:^0 :^y-Mm^<Dm^mtLx-r^xi¥ 

fflfS, SELEX mm<D-miZit/^i7f-^):ty7-'JT4 
DNAjI^'J;*^— If (gp4 3) ©ff^RN A U ;if> 
M*;dt*?> (Andrake et al. (1 9 8 8) Proc. Natl. A 
cad. Sei. USA 85:7942-7946). 



(23) #§B¥8-252 1 0 0 
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«H I V- 1 mnwmm. r 1 7 a- hg^g, h i v 

- 1 revgag. HSV DN AJj? U E. col 

i U:!Hy-AaeKS 1, t PAJ^OtNCF'NW^ftUt 
*^iiinL'TV^-5Ct*J*SnTti'5. SELEX T^D-fe;^!; 

.toT^ens, !|#sw;^U5!?>H^J«^£-&tr. cine. 
r^tzibiz^mm'i^^miz^n^&.m^mr^miz^^ 

[0 15 2] JJcJCl2:®ffl©g«fCSELEX S®fflbTf3cS«I 

10 Litm^^-r. s^mt-mz2^<D:hy'du -\z^n?, 

>bnX^^f3:^^m&m(D2-D<Dtl7-:iU-X$,^o ^>!?© 

20 [0 15 3] T4DNA/i^U;<^— tflc:ilP;lT. SELEX 
^%m\^xm}-t^Umthxni;7-^)^y7-'^R 1 

7 3-hSaK. HIVi^e^»^ (HIV-RT) . 
H I V- Irev gfiK, HSV DNA#'J^7— lf± 
ttl&H^^> E. coli 'J^V-AgagSl t PARIAN 

(DW&mznt^^Vfoi^^mm'&^UMt^zru 
-;w<£^-rt>©-cabs. *fc^gi7ttr/5i?=^^n>©@ 
SfliRafiif^3^^bKK©:/7v'=^^->{cjt*-r-5#< ©«s 

^til^©^*^*L'TVi^<, 
JO [0 15 4] ;::;iic^-rilJS^JRtXH^«v>mfr*i^ 

xhum^M.m-^h<r)x\tu\\ ^mm^mtn.^ 
m:^mti^x-»\t^'^mhhx<r)mmmim\zim\z 

i^^:BLXsmmmmcon:k^^mx$,y). ^©^-^^ 
t #ffi-r -5 ii i 6 nx ^ t> © ^i^5^© 

[0 15 5] 

mmm] 

M 

40 ^i^^MLx. )kotimt:smt:^\'^rz. 

PT-2tt, SiBSrfiJfflT^S (U.S. Biochemical Conp 
any, Cleveland. OH) . ^77,5 F PUClStt, No 
rrander SlCckoTiei^^nTVi^ (1 9 8 3) . jtfe 
^ 2 4 : 1 5-2 7 %t.tz. New England Biolabs iS^^ 

JiODNAWgSfPtt, giJfCj^'^fc'bOSI^^. Haniatis 
5© (1 9 8 2) ^^^^a-->y : Co 
Id Spring Harbor Laboratory, Cold Spring Harbor, N 
ew York t|H]^$nTVii)<t ^Cfrofc. DNA:tUrf 
50 ^>:^1^*5^HIJ> Gauss 5fCj;5 (1 9 8 7) Mol. Ge 



(24) 
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2 4-34 ttam© JcdfC-^^b. 



10 



20 



■ra&-5o Bisswanger (1 9 7 9) co^^SlS 

ili:^#(Da§w^;&a > Verlag Chemie, Weinheim.FR 
G. P. 9*^S<Z);^giC CI -5) ©f^icWSSSTib 

[0 16 0] H^l . T4DNA/}^'J;?^7— tfORNA 
a^^iJoS^ In vitroC Q. ^^©fcfe©! 1 OiSS— 

ytf^^):i-%^Vi^'f-Y (git 2) (0#ffiT-e3OO 
^^:a-Urf^^7l/:t5^H («1. 3, 4<h5) (Cct-^T 
f^Stlfc. ^S-Sjii:t-'Jrf©-r3tiS&, in vitrog ) 

(PCRs) (DJiitS(3, 3' y^-YT-tbTIBli^n 
fc (Innis (1 9 8 8) Proc. Natl. Acad. Sci. U 
SA8 5 : 9436-944 0) , >y bf^i^:^ 'J :^ 
(1) T7RNA#U^7— ife^BBS&lCjEJS 
PCR«1Sg:|!itC5' :/9'f v-ttTtaSt 
O in vitro g>S3^(Dc DNA{::ffiMWi^+i>;a:E5lJ*# 

[0 16 1] DNA^s«, 'yy^hmmm±\:.. m 

^S;l'-:/E5!IAAHAACDCSX>a- Y-f^^WmzV^-o 
Xm.^-^Xlfz.^%Wil. T4DNA4?U^7— IfOfc 
isi^^JS: R N A ^iiggft ^^tJ- R N A ^ X > 3 - H t 
fc. "yy^hMWit. 4t?©-r'^T0dNTP'sjJtSl6: 

(SI) ©BH5U4'N-e*sn4-€-n^n©ffittfc#«L 

fc^-&&[^lt«, rfrBK©DNA^fS^(Applied Biosys 

teins) ^m^-^x%mn{Y»^m^iiyyMx^ntz., ^yy 

^hMmt.. PCR{CfflVie.nS5' i3' :tUrfofc 
fecDy^-f V-7X-U >^ia^Jf»SJr J:DRS6$nT 

A*U7>h«)ig-&TfcD, ail6<U;:«> 6 5. 5 3 60fi 

!S'Ja*^^-r^i^. ^^S!;i/-:/A*U7>hRNABB?iJ 

©^ffltjeiStt, 5 X 10- 9 Ml? & D . ffi^JCD«a«»2. 
5 X 1 O-'M, 5 OffiffiVi«g-&]KfP:^3TfeSJ:td«S!l^ 

[0 16 2] 

[gl] g 1 

5 * •>TJULTACGACTCACTATAaaGA6CCAACA.CCACAATTCCAATCJUia-3 • 
5 I -CCGCTATAAACTAAC«AATATCTATGAAAC-3 • 
5 • -GAATTCTCGTGTTGCCrCCCTATAGTGACTCCTATTA-3 ■ 
5 « -ArAOTCCTTAGTTaU^TAGCCCHHinnmNNAGGCTCTTGATTG-3 • 



n. Genet. 2 0 6 

[0156] T7 RNA/)^'J>^7-if(Ij:^ in vitro 
©fe^i;RNAy;l/-iffiMtt, MilliganSO (19 8 
7) Nucl. Acids Res. 15 : 8783-879 8CDEi^ 
IC<J;ofc*i. g^^tRlStOATP, CTPiGTPO 
©Sli^n^'nO. 5iiiMtL/, ^fcUTPSSttO. 0 5idM 
tl/fc. UTP«, ij^2 0ci/'iii]iiol©'2p-^7jp75.^ 

SfCgHILfc, T4i5^*^&oamRNA©Sjli. :tU 
:^<7)glifcfli, &t5AMVj£iK^tJ;^:/^'fv-#fi 
ft. •f'^TGauss & (1 9 8 7) cO supra tctilgci^c. 
[0 15 7] ^iSL, yjP^SbfcRNAtifSMbfcgp 
4 3CDSg*itt, 2 0 OinMB^il;<7;l/->>t7A> 5 0iiiMhU7> 
-JtHpHT. 7«t'41C-Cffofc. xHD-fe;l.D-XSiaie 
^5^«ffci3ViT, )gSLfcgp4 3tt, t3^V>TffiS?$ 

m^. y;l^«fflUfcRNAO^^fija3 Ow 1 fC^JPU 
fc, RNA«IS?»? (5 0/11) Sff«;SxhD-fe;i/a- 

\tm 10-'' uT^h-otc. 4'c-e3 o^i-F^©is«^, ^ 

mk*^^ 3 7 "CT 3 ^^Wfiie^, &M^© 5 0 w 1 
ftSS-a-fcxhD-fejVP-X^^';!/^- (Millipore # 
HAWP 0 2 5 0 0) SabTSSL-, 2 0 OmMS^^;*; 
^i'Oh.Z^Xt. SOdiMI-UX -iSj^pHZ. 7 "C^i^l/^t. 
[0 15 8] y^)V^-^mkh. Ecolume 
— ->3>ic (ICN Bloioedicalsjnc.) «t»TtfiBIL 
fc, gp4 3*#*^tit^S8T«bfc^!S55;5^e, Jtv 

^ifyyv mzxi]io^yv(Dm^%iim) ^m&h 
tco ^m'^±vV■i)^ibnv^^'7yY^^v^\^, 

<^^S®«:*j^IE$ny5:^fT7'Di;'7A (CaceciRt/Cach 
eris. 1 9 8 4 supra ) IS^fflVi, fijg-^J-i^i|g-&tt§l 

[0 15 9] Q = A Cgp4 3) / ad+ Cgp4 

3D ) fc^V^T. Q«7-r;i'^'-lrig^-r^^RNAO 
»r>i-e$>D. A«fiS?Oi^-&-r •5RNAOA— t>h (Jl 
©geS-RNAffiSf^fflTtt*56 0%) , Cgp4 3)*40 

1) 

2) 

3) 

4) 



30 



and 

5 ) 5 ' --<W?TTCAATAGAGATATAAA AT TCa?T T CATAG-3 • 

[0 16 3] ;l^-yE?'jn'J7>hS^tf iD vitro Og S" , *feCttTtt, gp4 3©ilS*i3Xl O-'M. 

NA-geKJtT, i|SiSgp4 3tJi^3-&;'$:. (ARUt *53X10-'M, "<g;RNA" 1?*D. B tCtCOViT 
B^iLTtt, gp4 3©Jg«A*3X 1 0-»M, "fiSe 50 RN A©jiflfd*i|ia3 X 1 0'^ M, "iHRNA" T» 
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[0 16 4] 1) 3£, RNAtSeKtt±iacDMi5»-0 
;PiS'-^®LTftVi. RNAS, supra (cEHkEO j: p tC 

[0 16 5] 2) y ^ )V^-ifiib^m-^^tzRn 

Att. Gauss e.;^)^ (1 9 8 7) supra 
#T-r, 5 0 M 1 ©RiS^4'lc 5 0 tf:3^;KD 3 ' zfy 
-fv-wSffiTT, AMViS»fe^Si^fca:oT#fi$-&' 
fc, ■?-<Z)ig*^&nfccDNA^j*ife{;:5 Otrn^;!/© 
^' Zfy-^-^—^WMh. 1 0 0 w 1 cOSJES^ST, Id 
nis (1 9 8 8) supra (Z)|Hmg> j: -5 (3> S^DNA:^ 
U ^ tC ct 0 3 0 (Hieii^ii^-B-^c. 

[0 1 6 6] 3) g^. In vitro( Dli¥B> SttniTcii 
iH^Slf. Milligan?) (1 9 8 7) supra_(iD|B^O J; 5 
fcfffctl, ^co^, x^+vU:iJ^?^'l/7— ifTJt. DN 
A^S5£|^<75:«)fc^Jn$n^. ^-Oi^^ilS^^ni^cR 
NA|g^«ltt, ^(D7'»H©g:PgllCfflVJ&nfc. •!^ 

tt, lf^ffl*fjlRNA®-^tH;:S*©gp4 SiiOi^^ifc 
^^fSLfc. lo©^^ (B)©=&5"^>H*^e)©RNA 

[0 16 7] 03fC, ||»B©^2. ^3. II47':7> 

KcDg^j:li|g;^^g,#feaML;^c iDvitro (Dfe?#)(7)gE 

tit), ll4 5'»F0^7^v ?gi«;^*aiE?^JA (a/ 

g) (u/c)AAC(u/c) (u/c) <h LT<S D *t^ffl$nfco 1*®^ 

A, BR-csc(Dm4mu(omntmmWi(DRNAm^!^ 

©A*2;5'E5iJ^04(I*f. S^^orcSeK/RNAit 
^fcJ;S3:30Sft3i:Lfcl|gttt-r'<T, mCJ^ofii^Mi 

[0 16 8] mmiza/o^m^^ti^fim^-n^^m^ 

M^mttzA. ICfik (Samrock S. (1 9 8 9) supra ; In 
nis 6. (1 9 8 8) supra ) SSiJKPUC 

^^z)\zs.t>nrz(Dr. •^'^izm^^M^^rci^izmu 

y'1'-fef->'3>{CJ;D, ]i^$ti;/S:2 0©fiSlJ®i7D- 



(25) #1^8-2 5 2 1 00 

;i'-^E?IJffigCDi1.filI®f^f!liB5IjOt*(DigBlffr*ViTt) 

\z 2 'D(D^u)v--:fm^w^U':>x^^tz.o 1 •D\-m±m 

m^l AAUAACDCT2 0CDt|'9fi^>||$nfc. •ftfiOlt?, 
AGCAACCU. 4 0<Z)fig;«i^S^T?. 2 0^P->(Z) 
tfCDSfld^lEtTlifc (7 0#fig) , ^WSnfcffi® 
3:3®;P-:;^E?iJ«, ;ine)©2:3©3ES;S:E?"JcD>'> 

-^"^mmt. RNA©gp4 3i3*t-r^i^^Mfni4ts 

7#flg) , 

[0 16 9] gij 2 : H I Vigfe^g^OfcfcW^jSI^ R 

NA'jjt;>HcD#ai 

O2t30ii-:/a-y h (P51tP66) O'N^^P-M 

[0 17 0] HI v-\^-mm\t. mmi¥(Dz^y^ 

~mi^fcm^co<^is^ffif3:RNAmmi^v. cotR 
[0 17 1] 2'D<Dmmmm mi o^'^^n^nm^ 

30 ^E^J) ffi, SELEX irfflVi^fcfeta^tCct-^Tf^en 
tc, l-ZXDmmmmM. cDNA^;*i:PCRii*S<&# 

T, 3 2ei±Op?i7^:t5"HOfi[SS:9>^'Ait;Lfc<. 
^2 0^ama(i, RNA05' *«©jiflI©H^6B5lJ 
tUT. t RNA'^">07>5^n K>0;l'-7'tX7-A 

^2{C*LT»*) . 2:3©^>^A<fc^fflOH I V- 

i3»g;^»5^ CRT] \zn-t^mimz^m\tis.is^^tz 

(-eUT, *$nTViSJ:'5iC. ai?$nrcRNA«, 

. §*fflfcJ;^)SELEX ©9 7':?>H«g«ga®t 
LTAT-D-«frH I V-RT^fflViTfrofc. :tU:J 
^ ^7 P ;f ? F t^li*?!]^ L T 7 >5'AfbD N A 
)OJf^^nfct|{««> ^fefCj^E'^^nfc. ii©^;^;^:;^^^ 

1 T'f D ^:;i/S^©D N A-s-^ta; oTSiiVi sn-sa 

[0 172] ;itie.©]iigK^£cTtt> mii-y=E)va)^ 
50 0%©iiK^Ty;i^-«ii9*^fft>nfc. ^©ttssnjt^ 
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m\t. i[|a©j;5CT7RNA3j?'J;*7— tfTg^^n 

tzo HivRT«. -vu^)vn-xm^-(im'^-^ntz 

RNA-geSi|g^Kl6:«. 20Q\mmtt^)^h. 5 
OinMh'JX-ffii!pH7. 7. 1 OmMi^f^rtXK h;VCD«g 

*0±t3 04>illifc:^3 7'CT55>M«Vi;^c (iS 
•&4>«fT?ttSl&^«tt6 0 u K 5 0*i^>«f3n-5 ; 
SELEX 7'>>H{Ci3lj-'5Sl6:^*«l 0 0 /i 1 

LEX f^Ho-g|5^:bT^tt^^a^c[6I^t5nfc. q^':?^ 

l^^^fftinfc. 9 5">>H-r^T©RNAJi^li*!j3X 
10-5MT*ofc. HIV-RTtt. S?DC0SJ?T2X 

1 o-»M^bT2-9oilS?T«i X 1 o-'M-ra&o 

[0 17 3] tRNAt"9 7>5^3H>;l/-ytX7^A 

!£-&tfRNA^&fflt,ifcS^*^s?nt^Tb^co ^g^-:/ 

\t. Riihmmti^mm(Dmmu^mz\mhT. hi 
V - 1 R T'vwiKfpttdJiiifi 1 0 0 mmtahtzifi. 

^7>H^-a-lJSALfcRNA0 2%*^^ 1 5%*Tii 

^;i/^-&abfcjsm) *>^i7D->'fb$n, gat 

U;^h3nTti-2), H I V-RT{c:^^-r-g)S5?SH^J©S 

[0 1 7 4] gB^J®Vi<0;6^i. HIV-RT©U;*J> 
H t Lxm^-^n. U Kl. 1 RZM. 3 a ©jg^fl^ 
tJcoT^iJ^Stl, a4i:5tc<l;0?ge.d^i^<fc5CVK 

;5:«Jt^M?&^L.. 'J;y>-Hl. 4 (014) tcfcoTM 
^$n. yU>R«S^ («4(C^-r) ©Jlz-T'Srfco 

^LTVi;t. fsmmz. mm muotzd - mMmm^ 

h-D) «> Bl, 3, 6. 9 7'>>H©3lj;©i[C-h 

a-^)vti~x^mhTmmzmmm^rz. ^(oma-* 



(26) #M¥8-2 5 2 1 0 0 

mmo)- V a-fe;PD-X^g^^«f©, U Hi. l ©-5- 

[0 17 5] mhWM<Dm\ (1. 1) nc^ofm 

m (1-3 a) 4'bt)i*!jK»lttU;i!f>HRNAstt. H 

I V - 1 R T^<D^wm^'^<DTzib\ziii<mumn<om 
*«0i 6ic3^^fnTVi-5. ;ine©*i^«, cne.© 

gB?!l, UUCCGNNNNNNNNCGGGAAA> \Zimo>=t^~yifl. M 
Vi?)p ^©^5^-7©SE3?iJUUCCG iCGGGA (4> 8;1S;1' 

-:^<£t)ORNA6ti■^^J^^£-r^ffiS^-e*55, z. 

n6>©S^iBm^(IH I V- 1 RT^NCiBi^ftttiS 

<t5{c, ;:ne>©2-:3®ffi^jt{asi5:-5:5?i'W:t5^H© 

5>iS'A^-&&^tI^ffl©?i^^l!$f^ofc, 
[0 17 6] SELEX (D^y^yY'^. i@^®SH^J<&i7 D 

->ft:u iB?iisftjgu/si. AQ(Dumi)m7\z7h^rL 

(C L /t ^ n t {' cfc 0 R N A 3.- H / 

hs^-rT*5 5MS©M-&>os^3nTt.^-5. c©ji'(b 

U;fcma©4'-c> <*SWja:BB^J©3^ffi)5«*&n;iViz:t 

mmzm-ri^^xm^^t. -rutit,. hiv-i rt 
gi^-f'<tWfimS'bo'b©*s;S:Vij:t**ig!bTVi 

^. HI. 112 SELEX mflk<Dmmt. UUCCG — CGGGANAA 

'E^-yizmn^^h-Dz.n<^<Dmmf)^^fsi^m^(Dm 

7h-f^t^^n^1)AZ\^X\^^o 
[0 17 7] 03 ltt->i-hV>;/ha:LT;ie:tBI# 

-t^%(r>(Dm^m^^Lx\^^. vi-Hy 5/ htt2'D 
oe.•a■^gR^)■t3■:3®;^-y^sp^^•^^6.;^■5. t^xo-^ 

:x-hV>> hdfr'<T3o©;i'-7'^t)OtttKe);^ 
K #fen;/£:x-i$'?&«|ig-rsBWT, 03l{:^-rj: 
o\Z>'=L-Y^yh<D^^1S.U^^Wm:htz. TztX 
\i. a 5 IC, mmit2Xm ^tlfet.i < o;!»i©gB^j75^ 

[0 17 8] sstiiB^sn'S, %mit2(D^m^^ 

SI (a) , SI (b) tL3©BE?iJ^a5tUfe*1^3 
75^^;5^tlfc, «i;> SELEX >0>e,§l#Hl$nfc^^;O^ B 

^>!r ©||gi©i|gm©ilSdi H I V - R T'v©:^^^ 

?aitt->3.- H / h t bTjS^BBfisnsgfessi©* 

e.:SMc$nTVi-5. H I v-RT©fcje)©feK^jat&)t 
»-r«)ffi©-)is^ttj^©aDT&s : 

so [0 17 9] 1) SI (a) tt, b«b(iBB?!|5' -U 



(27) 
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UCCG-3' A^^:^»5. tfcS 1 (b) tt. UiUi 
i2?lJ5' -CGGGA-3' *^e.;*^o V-fy^bfSif)^ib> 

5. 

2) hl\t. m<f3:^ii^^<fS:^rc^omhifiL. Ui 
AT*-!), 

[0 18 0] 3) S2\t. a#5Sfc«6ffi»*fd^e.;5: 

7 h V >/i' 'J V ^M^^tSfz^b V . 

4) L2\t. ^i'l/:t9^H;5^S-C^TttVi75:V>*J, b*^ 

T. ArttCiSmT*^. 

6) SELEX T#e.tl^^5<i:^^:OS^J(C^5^>T, LI. 
S2 U) RXSL2(D^^V^^¥(D'k^(Dmt. 8X' 

[0 18 1] Z.(D^m<DSM}(DS&)\t. HIV-1 R ^ 

Bt5(l©flH4at*t6:b*H:«b, 0l7fc*bTViS. r 
T{'^1-^IB$S!lRNA©«a!*trai;Ta&-3Tfc, 

{C> t)-rJ&U OnM (*ifett2 0 Ofg®*J) ©IBJS^fflR 
NAtt, HIV-1 RTO^MfSiMmM-CS)^, t)^< b 
T> HIV-1 RT'vOKiSftttU ;)5f > Htt, 

[0 18 2] ;i©m^®#stt$risg^-r^fc*, e^/^ 5^? 

SS©U:j!?>Hl : lt:PViT, MMLV. AMVSfc 

HIV-1 mtB.9mm(D^wt:^mL^, ^(DmwKom 
m\t. m 1 8 ts^$n> u > ki. i o^asa, h i v 

- IMfe^S^fCltMW^iilt^^bTViS. 
[0 18 3] A^x'J:t7 7-vRl 7 3-h 

g^McPfcfeOf^MttR N A U ^> 
SELEX dtA'i^xUrt^r-v'R 1 7n-hgaSt'DVi 
Tfft)nfc, SaSti, Carey e)<DBiochemistry, 2 
2, 2 6 0 1 (1 9 8 3) lc:J;t)E«:^nTVi^J;5{C 
^mVTc, i^^mmm\t. l O OniMOB^K;<3U':7A+ 1 40 

-dTz, ae«i:RNAS3 7t:T?3^)-W#^J3««U :k 
\Z. ®eSife^RNA$iiil(7)RNA;5^5^)'|||-r^fc:8e> 

£5 0iiiMhU;^-S^ilpH7. 5-Ci5fe#bfc. gfiStt. SE 
LEX Og??J©4 7'i?>HTm. 2 X 1 0-'M1?. 5*^5 
1 1 7'^>KTH4X 1 o-m-Qh-ofz, 

[0 18 4] Mi!&RNA«. mzm^tz^o\Z. DNA 
^^SlE^^tlfc. DNAgem, :gipS$|ftti£oTRN 
AS-&JES$-a-§A'i7xU:t7r->^T7RNA#U;>^7 5» 



#H¥8-2 5 2 1 0 0 

t?^SJiBB5^J^£■t^T^i.5. SELEX ^^^)V(Dmm^^ 
Of^tc DNA-&fi£*^ BB^J: c DN All/^'f (P 
CRT'^'I'T-l) : 
5 ' GTTTCAATA(3A(;ATATAAAATTCTTTCATAG 3 ' 
ODNAfcJ:oTgBi&3nS. 
[0 18 5] cDNA*iii|i-r5?£:«)fc:fflV>^n?)DN 
A7'^-i'V-«, tJfoT, T77'n^-i5'-. 3 27> 

V- 1 ^cffiffie<):^sssH?|J=£^^fcBa3?lJTa&■^fi, sele 

X tJ-'f^^l/^Mi&t- Sfci6tIfflV>e)n5RNA 

t¥oT, SBi^J : PPPGGGAGCCAACACCACAAUUCCAAUCAAG- 
32N-AUCUAUGAAAGAAUUUUAUCUCUAUUGAAAC o T V ^ -5 , 
[0 18 6] SELEX om 1 7'?> H^}^^e>©i7D-> 

n<bt\.rzzs(Dmi3.z>tzun<D^\z. zmmifi\m^±. 
^m^tifco i-^(Dga^j«6iHi. i'3®Ba^j«4iHi, s 

Da2lpi-eSo;t. S?)®3 5E3?rj^3:. -€-n-^*ni lilif 
TfeS-r ^fiBm N C A S t)0 ; Siltil bfc^ ^ ^^5" H 

-:f©4■^©p^i?^:^■g^^!oM^;^!^^*:o•fey h^s^s 

BBi&RNA (AU) (D'yy^hWiL 
'^0 2 0©^i'l/:t5^H3' tt. cDNA:/7-f7- 

fflffij«;5:2o©^^^:t?H^^*;iViOT^^l:-r 
^:n^o^i'k:t5^H©i:3Sfc«W;&<£^fl:S-B- 

[0 18 7] mi ^\Zm-t'^^~y^KliK(D=^'J—y 

tt, sa5te-jgiRjttii«i^s^fiKtig^ttsisabT#< 

bT^i^o Uhlenbeck S., supra (1 9 8 3) ; Ramani 
uk^. supra (1 9 8 7) #88. LiS^h1S.ifiib. BB5^J® 

^nrvi^. ;p-:/E5!iAucAtt3^BB»Tit5S*^ S) 
<»:*5^®$nT#fc. Ri 7yyA±©a^©ie-&a5fi[ 

[0 18 8] 
[^2] 

uu 

A A 
GC 
GC 
A 
GC 

[0 18 9] S^©«)gtt> UmGGAG^^^. UiK 
y-Aie-&tR 1 7 vyu;^;— ^i'®!^©* 
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mm^^^mt^^t\z^^Lr3x\^^, selex * 
Oi£5.s*t#flE-&r. ^-(:^yifw.n\t. )v-'ft^m^ 

G : CltS*^J;Dfe> iiK>UtUiC : G 
[0 19 0] gi|4 : -fe'J >7^D5^7— t;g)fefeCD;^K 

ie'&-r?)^t«> »^nTVi;5:Vi. ■feU>:;^Dx7— tf 
SB^fC^^jJlfej^^tt, •feiJ>:/Dr7-1fJCi!g-&L^ 

D^7— bfK^©:^Dx7— ift>*fc, m%mmzto 
[0 19 1] mmui^^mmx^^. t h©»^y^x 

5/-y>ettfb#lR (h t PA) *^BjOSELEX JO 

JfesaUT. ■feU>:/Px7-if<htTSKn;t. fflv^ 
-dTz, selex ©ra, i^^tt, 5 OiiiM:lft:?-hU'^7A+5 

fftonfc. selex \t 1 0 7'>> Hfft)nfc. 3 o n®^ 
mm^m'^> i dovmmi-h^j^j^+bOiMh'jT.- 
mm^m.s-v. 7X10 (-8) M©^fP:^3 (Kd) 
T t P AfCi^^L^c ; SELEX © 9 ^•i'^ H^tC^ftf^ 
RNA <Dmmtl\t. *53fg3fi>6^ofc. 9i7D->^*fi 40 

L, mm^^Mu iinsovKod^*. iM»;a:RNA 

[0 19 2] 

[ik3] 

Al 3 acgaaacaaaua aggagga(x;aggg auugu 

A 2 1 AGGAGGAGGAGGG AGAGC(X:AAAUGAGAUn 
A 3 1 AGGAGGAGGAGGU AGAGCAUGUAUUAAGAG 
B 1 UAAGCAAGAAUCUACGAUAAAMCGUGAAC 
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C 1 AGUGAAAGACGACAACGAAAAACGACCACA 
D 1 CCGAGCAUGAGCCUAGUAAGUGGUGGAUA 
E 1 UAAUAAGAGAUACGACAGAAUACGACAUAA 

[0 19 31 umbrcmmifT^x. mj6i^©3 oni^ 

fiffiib. Av'J-X«. tPAW^ari?, MWJg-&^ 

fcmm't^-yf)^. ^nS#(CcfcoT, riha-tjUn- 
XaK±ti»J$$n-i)ISH{c;^oTVi^>0i©J;3i?a&o 

-teWSELEX ©*^T, AGG^iibfrfJ, U;^f>H 
^JS^, H I V- 13*fe^^fg, kh^ft*:;i/^>l/-fe 

it. um^n^m, <in^<Dmm\t. mmm.&mit>mtE 
•rz:itfs.<. ~ha±)vu~x\zmmr3i^rz},tmmr3: 
f^-^^^t. AGGmMvmt. ^7tf>;p-:/i^cm 
mn^if)^h^nti^\ selex it. :KS.<Dmmmxs.w. 

[0 19 4] r:hD-fe;Un-X^-&^5"-7©#ffiK, 
Vi< ::>;^i^©^i-D^-r ^ii^PlS© 1 o*;rc:tt^n£i±(cJ;o 
Tj!itt&n5^*55. ;:©4:5;&:^g^-7<&l*<fcJ&SE 
LEX©WJC RN A*:^ h P-fe;i'D-X7 JVi^-iMV 
T}t3iS-r5©*^<tV:>*^t)»n;^V\ SELEX ©Sii©^'>> 

w&iM\z^^^xmmh.(D^^-^mm 

i7iJ-->^/^J£?£fflViS;it*«MS-C»S. AGGiS 
©^5'-7©J;pC. ^W{CtoTg±©Be^J©^fPtt 

*ttiL5<svii^*fctt, ft±®HB5ij©^fptt*^ mm 
[0 19 5] gij5 : m^mm<r>'§rM^(r>tz^(Dwmi u 

is^-r^. ^^«:}4. )soaHfla^i.®iB!iiifc^ 
-e©f*ttg64)-«> #SW«c*;i/^> (g 
^©U;^>K) {Cigi;o<. #<©i^«!|^^$, 

■5. 
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[0 19 6] b V^^its)V=^y^^W (shGHR)OBr^tt 
^, SELEX •J:i/>Hi&maiSn-5S-CMffiLTfflVi 

[0197] M6. mMm(Dii^)V=Ey^^fz\m'f-0^tz. 

«, iaiK«»^*!S{H^ (GCSF) tt, aBJ!aS!t!|#S 

y^fz.\m=f-i.m^t^mk^)uy Y\z^-Dxmm-t^ 

[0 1 9 83 t h'f >XU><!:ig^t- SUjif^Htt, m 

AS^STf^e-nrv^^o SELEX u:^>Kd«i,m^fti 

;i/^:>^HiF*^*t h-f yx ^)yt(Dm^&&mmm^^ 
^•^fs.<xh. ^^^(Dmu<Drztb\z. rai;u;i?>H{c 

G F ©/JN$;/S^*fc«-1' >7. U >:^iimH^ 

OX 'J >©#«E*?ttt^aTT> 'f>;^'J>§$#:i: 



(29) i|#M¥8-2 5 2 1 0 0 

C^-r 5 1 h'f >X U >©jE#;5:i|g-&«ttOia§J?&il| 

[0199]M1: SELEX (PfzibO^ y l.&m<D&m 
Skr(DM9\zm^^^^f3::^&(D^-C. JJ^U'^l/^^H:/ 

t*^*$n;t. y5v+->{C:3ViT (7)SELEXiig^ nj 

bT> ett-(bCH-fe75'a-X4B (Pharmacia LKB)»r 

2. 0iiiM:/75^=<^x>T»SCt*iilfJ^$nfc. Cres 
tfield^> J. Biol. Chem. vol. 2 3 8, pp. 2 3 8, 
pp. 622-627, (196 3) ; Rosen Arch. Bioc 
hem. Biophys., vol. 67, pp. 10-15 (195 

7) ^mmm±izm^m^m\thux\z^^xm 

m-^ntco Pharmacia, mPttjypvh ^7 7^— : MM 
t:fj&> Liangforetagen AB, Uppsida, Steden (1 

9 8 8) mm, 

[0 2 0 0] mmttyA^ma^ mi^m^m<Dmm^\f: 

-Xt«©S«CS^«!$-a-^^*{CfflVienfc. SELEX © 

20 miimm^mm-r^-'mf3::^m\z^^^x. Rit^mmm 

'p(Di^&}-tyTU-X<D5 0 : 5 0©7.7'J— ©4 0 p. 
1^0. 5m\<DXy^y}i)Vy'S\Z^-to RNAm^M-^ 

m^eoui (oKf^mmmtmzWiM^n. Rft^m^m. 
tt3 7'c. 3 o^^ftwa^sn-s. ^:i.-^<Dmzn^ 

abtt, ^a.-':f^iz^f3:xy^yv)i'ymzm^. 

fefSdOOORPM. 10". 2 1*0 . /h$Vi5^ 

=L--:f^m^h^^i:^f3i^a.-':r\zmv, n^m^mm 

[0 2 0 1] /VV^ilS^mmt. 3 0©^|l7>yA-fe 

i^^ y hf)^^fsi^RN Amn&'^i^t:':f'^i>^=:.y±y 
7 ti-x&m\zmmvxnt^nrc, ^eimtiyj^Sim^m 

V\ /VVif 3 0 N RNA(D^^UMKt(Dl^^m^. 

KViifia^oT-C, -fe7rP-Xt©«8-&4&©nyi7i^ 

■^ntzo RNA©-fe7rn— X<i:©^-g-©;ty;^i^^> 
Ftt, -k7 7a-X±©SttS&hUXlca;t33l»f-r-2> 
4i? Z. t \Z r). "^Tz 10 M DEMtl0-20mM KO 

Accom-^imm^m^x. m^pizhtz. :i(ommmm 
#T, RiiA(Dyy:^Mt/vvi7mm0i^^mm\t. m 

1. 0 X 1 0-'<D/Vl^M^^mVrz, 0 2 0#,^. tt^l 

tt, -^yV^-ytyrn-X^Tmhtzmm^-^yr 

u~x\znf^wsi\z^^x^%^nrzo 

[0 2 0 2]^ RNA^?^-7^jat;:fett'5<§ftlb 

feiiti?i^ft©Sii 

if^bV^HM^il-C, SELEX CfflVi5n^<gffiS-^^*^(±, 
2 0 1 5 0 ©7>yA^biKK©ra©KS®«J5^e.JS:-5. 
50 5>^Afb-fey^>htt> S*?3ny5:81l©it*i?£lltl 
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{3i®^$n-5t)0Ttt;svi. m^\zimhTcK\t. i^i; 

[0 2 0 3] 02 lOBB^jAiLTSSn^ 

\z. im.(Dnn\z>i^mu^'mm^^wz^o, z.n^ 
<Dmmiis.m'^Mm\zmmhx. y>yAH:mm<D%v 
-:^(Dm \zmM^m * -DmmMtim^Mm t vxma 

;^o;fcSB^J*tib^f£5 5 : l)lii|iO/tJe)®a^E?iJ ; 2) 
5'«i•^«|ji*J^l*■r•5:fca6®H)tS5!l : 3) 2 0*fc«2 

1 ©7>^'A^iigi* : 4)®JS2gB^J?&t>os■a•^fll^s 

^J^fiK-r^H^BB^iJ : ^■bT5)iii|i©yci*©HSSH^JT 
H2 ioA<iffiEMi> ^7if>;u-7't> 

[0 2 0 4] 021 tCSa^lJB <h bT^$n-5m-®«S| 

3t?®M^t|^^tTVi^„ 3:3©5>^^Afhi®J^ 
tt, 4t3C0^^1/:t?'Hj&^^i^-5 2:3O@;tM«(Cl^SI 

sn, H&iH^jtt. 4:^©Jga^©5-&^«jiiSr^f^T 

T, 7r)OS;S:^rc®«(*^*-SAc5 5 rDiiiPsOfcJi® 
SJ£BBa?iJ ;2) 1 2®7>^^Affc;p<^l/:t^K : 3)5.*^ 

«jg<£j^^-r^H^E^J : 4) 1 2<DyyyM\:y^i;v^ 

•rSH5tBB^J : 6) 1 2®7>^Afl:^i'Wg^H 
[0 2 0 5] n^\y\^^m^U-^^(D^\Z. 

CG, Gc, cGJfi^^sr4:g•r•5<k5^cx^ws■^^^ 

[0 2 0 61M9. ^il^^?)^^g.nTl^;5:V^ga«^ 
SELEX (DtzHbm 1 h u±.)V 

u-xmwjm\z'D-^\^x, yy^j^\zmfvtcw&K<D 
it)v- -fifi, R N Aum(D)vvi; <D^^m^mzma'&. 
^m-fti^m^^^ib^rz^izu^^n-Drzo -^-n^'ti® 
mmizmm^nrzmmm-^mt. m^<D/-^-±>h^m 
m-r^rztbnmmmnrz4 o n rnas^ (4 o 
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75^6m*TVi;fe. mnu'^mtm'^mwsm (2 o omMK 
mti^)<yA, 5omh')x-mfkpm.7. 10m dt 

T) izm^-^n. 6 0/iL*g'&SJi&jS4>®3 OjxL/itffl 

^^<intz, ^n^n<DRii^miz. ^seR2 0ttL, 1 
ouL ^fzit 1 UL LAmiM-^ntz. ^-^mmmf)^. ±m 
me 0 nnzM-r^^xmia-^ntz. R^mt. 3 t-c 
x5^mi^m-^n. -Aizy ^ jv^^-m-^izmf^nrzo 
umvTzm&mu. 7-fe^;pa'j>xx5^7— t? (m 

10 W2 30. 0 0 0) ; N-7-fe9';l'-|8-D-i^;l/3-y-5 
If (MW 1 80, 0 0 0) ; 7i7^y (MW43, 0 

0 0) ; 7;^3-;^i^*5^ss^ (2 40, 0 0 0) ; 7;v 

xt (MW2 00, 0 0 0) ; jy^^y-y 

yy (MWl 2 9 7); 7 X::UV^- htkimm (MW 

1 4 0, 0 0 0) : 'bm^i- h U "^AfiMH^ (MW3, 0 
6 4) ; Rr;5}f>^>/> (MWl 6 2 1) Ta&ofco g 

Bochringer lngelheiiiid^e.KAL, 

[0 2 0 7] ^n^rL<D^mzm^^ftRNAmm^f¥ 

20 10, 7 2 6:^7<7>hOS{Wtg<£^^, iig-&A->y^if 
y'OyYmil 2fi^yYX^^z.iLif''ii-otz. 

—if, N-7-fe5^;l'-i8-D-^Jl'3U-5r:^'— tf&t; 

/3 - D - -iS'-lftt, liAi^c^^jig 

Wdn\t — ':fy'J^~yifi^(D^-7sX^^ — Jio 
30 %m.xnnn'm.m!i^nts.\,^tz^o. fy-J^:=.y^ 

^^\ytzi3yMz-D\,^xmi^ntzm7\-i.. z.(ommx 

i7 La i *-ti*f 5 oxH/ft Vi ^ t i£ 

[0 2 0 8] gijl 0 : WfSL^m@^(Drztf)<D R N A U 

l^y Higj^(D¥8t 

wsiSfiH^ (NGF) tt, gwansao^i^asgHtfes 

tCjcoTfPfflf SCltdlT^S, RNAtt, it^NFG \Z 

i^^-r^sELEx mz^r)^tf)e,nrz, j&a-r^RNA 

HSV DNA3i?U>l7— tf («»|1 1) (D^^lZJE 

[0 2 0 9] 20©Si^ofc||®i?£NGFfcOViTffo 
tz. mitt, fiViifiOlg^iglfJS&fflVi. SELEX om, 

3 7^, 3^<Dmm'i^mikv. m\:i^mmx^^-r^. 

1 O^-^^FSELEX Xh-Dfz, <gViJ!fi<Dig^Maf^tt, 
5 0 mMli^t::?- h U "t; A+ 5 0 mM h UT^mBpEl. 5 Xabo 
50 It, ^2 t^^Wmmh LT 2 0 0 mJlJfi'/fc^ h U 
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">A+5 OiWh'JXB^KpH?. 5<&fflVi. mWk. SOniM *^$nfc. b*^U -?-n^©4'0 8t3ttRDT, m^iS" 

V u xg^KpH7. 5 Tjjfe^Lfc : oselex ^gi«t)-r*^ \z^m.^mifi ^mtzyny^y v ( t*^ Li!>ft) ;a:m 2 

7^'^>HT^TtfCo i^lcH^tTVifco ^^-y^mVit'. CUCAUGGAGC 

[0 2 10] fitmS^tJ, 3 6i7n— >g2^JSr±i;fco GCAAGACGAAUAGCUACAUA TJfeS. 

^□->01 5ttftt^^:|pIU■C^6ofc. [0 2 12] 2 00||lKoraT, ^SST 1 40S;^ofc 

-#' S2. 3. 4, 5, 6, 8. 11, 13, 19, mmm^ntz. (l-00]8Vi^t)-DgB^J«, J:©^i-«fT 

2 2, 2 8, 3 3, Rr/S 4tt|Bl(;T^ofc:, b:S^L t*Ti&.5) ; ^n^\t.Z.Z.\Z^)7.V^tVZ 

#' S 1 5t2 5ttfc^5:-0©ati-ea&o:/5: : ^IKifett, T-i^^^M^a^tl. «S*>Efi^SnT 

ACADOmACOGGAAUGCCGCACACAGAG V^^. ngf.a j&^e>Dgf.k {£:%^i^}6'&-?a&D> - 

+AG 10 hsngf.a d^e^hsngf.c ttS«ISI8i*^e.#5nfc%)0 

(15) (25) T*?> : 

6 0^^$ tlfc, 2 # a (C#V«^J«. CCUCAGAGCGCAAG [0213] 

AGUCGAACGAAUACAG (#' sl 2. 2 0. 2 7, and 3 [-ffc;4] 
1) 

[0211] KSSELBx *i e> f4, 1 0 D- yimn^ * 

xsoocxacxxxxx #||f»#« Precruencv 
ngf.a ACAOCGAUSACCGCAMJeCCGCACACAGAS 15/36 

XXXXX3UCXXXX Ifflffi 
ngf.b CCUCASAGCGCAAGA60CGAACGAAUACAG 6/36 

%%%%%%%%%%%%%% %%%% %%%^ 

^ f # tf S # J XXXXXXXIOCXX 
ngf.C CCCCUGAUUAGOACUGCAGAGCGGAAUGAC 5/36 

#«##«## xxxxxxxxxxx 

ngf.d DGCGAUAAGACXJDCCUCGGCCAGACAAACA V^* 

xaoooocxxsQcx 

ngf . e AGCCCACftGG^CACaCCCAAAGCGCAAACX 1/36 

ngf • f ACUCAUGGAGCCCUCGACCAUCACCADCGA X/3 6 

xxxxxxxxxxx 4t##fft 
ngf . g CAACGGAGAAOCUCUCUAGCGUCCAGGUA 1/3 6 

xxxxxxxxxxx ###{### 
ngf.h COACGCAGAaAUACGAAUACGACAAAACGC 1/36 

f # # # I #xxxxxxxxxxx 

ngf . i GAGGGUGA6GUGGGAGGCAGUGGCAGUUUA 1/3 6 

xxxxxxxxxxxi #i # f I # 

ngf.j UGAACUAGGGGGAGGGAGGGUGGAAGACAG 1/36 

XXXXXXXXXXX 

ngf.k aUGGAGGGGAOGUGGAGGGGAGAGCAAGA 1/36 

xxxxxxxxxxxl # # # I t # 
hsngf.a CnCAUGGAGCGGAAGACGAAUAGOJACAUA 8/10 
%%%% %%%%%%%%%%%%%% %%%% 

hsngf.b CCAUA^GC^C^CAAAGAaAC 1/10 

hsngf.c CCUACAAGAAaSSm^SgAAAAAAA 1/10 

mfS^. NGF ife^ai5ft{Cct<ja^f ^«ig<^*fC»S)5:^ X d^e,#fcSBSU:tf>Hhsngf.a tt. NGF K^J-r^S*? 
0NGFi:<DJ|S^4>^;O^fTn> ;iCD5K^ja. AVl'^S 0 [0 2 15] gill 1 : HSV- 1 DNATj^U;?^^- 

*^l.{H$tlfco l^i;«lltt*fc> R17n-hgaS 5<7 *M'\;l/^X^>f (HSV-1) niat&^JCDD 
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NA-t^O-Oiyt^-V^^. HSV-ltt, #<©DN 
•tf>&X>n-h-r5, HS V- 1 DNA3j?U/7— i? 

jta?*^S-rsm;0^e«M$n> Hernandez , T.R. 
St/^Lehman, I.R., J. Biol. Chem., 2 6 5, 1 1 22 
7-11232 (1 99 0) IriS. DNA3i?U>(v- 

•6f©^2ojg, 'NxD-mmi, Hsv-ia5^«iiaj5i 

&ifi}Sl$tl> Crute , J. J.B:t>*LehiDan, I.R., J. Biol. 
Chem., 2 6 4 , 19266-19270 (198 9) 

cffi^-r?>ioo'^:/5'Ht> cn-b^i/tHsv- ic 

[0 2 16] 'yy!f)Vif^^)^-:f^Yt^7-u-mW<Dm 

is\z. sELEx iOtff ^^nfc. •en-iftios-&fc, i^^mm 

Wit 5 0 iiiMS^BI;«7 U + 5 OnM h U pH7. 5 » 

5^«1--5;/$:J6©®» 3 7t:T4^)'ra0^«^lcfft3 

[0 2 1 71 RNA^iiii^wa:, m\zm^iti^=i\z. 

IC. DNAgB?nj», n^r-5F-ij:t7T-vT7RNA/i^U 

NA^fe^^-rSJltdtBlllTfe-S. SELEX ®lii|ggi5^>0 
m, cDNAO-&^tt, ^©SB5!IODNAfcJ;DMi&3 
n-5. cDNA:/7'fT- (PCR:/7'fV-l) : 5' GC* 
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*CGGATCCGGGCCTCATGTGAASELEX ^-i ^;^O^il|SOgB^)•^^ 
iil-iT, cDNA*Jiifi-r-5;i5:*(Cffll'ie)n§DNA7'7-r 
x'-tt, ^ne.©— •3{CT7:''n^:-^'-S:#tf : -to 
PCR7'5'fx'-lJ:;^®BB^J2rfet? : 
5PCR primer 2:5' CCGAAGCTTAATACGACTCACTATAGGGAG 
CTCAGAATAAACGCTCAA3' 

[0 2 18] S«0©5>i5'A^t;DNAtt, T7:/DnE- 
i5'-&fo-:3iB?^J ; 3 0 ®7>-i/A'fl:&B, -f-bTPCR 

::^7'fv-i l::ffi^iW^@^SB^J<&■^^-e^ifc. selex 
i^? ©ni-y-'f^i'ji/Sj&ft^&fttfflVi&nfcRNAtt, 

PPPGGGAGCUCAGAAUAAACGCUCAA-30N-UUCGACAUGAGGCCCGGAU 
CCGGC 

[0 2 19] SELEX tt7 7'»HfTt)n> ^tKJg'^fcJ; 
cDNA*«f^&n. ^n-Hb$ti:/S:, "H" t^St:? 

mcm.n<D-y^)-Xii^. ^WtLT©¥MHSV DN 

A/j^'j^^-- trjc<j;^T#^n, "u" ->'j-x 

UL4 2*U'^:/5'HS-^tJ'\T-Pi$''f ;<Uyi':i? 
20 [0 2 2 0] H->U-X:^^f.©BB?iJ©*52 5%tt, ^> 

5' *i^(c*itsi 2^^?^:t?H©iE{t/S:B^^J£^^ 
v><o*i©Be5!n?tt, s«'fb7'7-i'T-w©;6 

Stt, IEJSIC3 0>c^l/:t?^H7?tt;S:<v (H 

ilOH-y-y-fey h©;*>-A'-tt;^©=b©^-&ty : 
[0 2 2 1] 

[ibsl 



xxarirvvvvyxyy 

--cgcucaaUAAGGAGGCCACAACAAAICOAGACAAAuUcgaca 

— e^cnscaaUAAGOAGGCCACACACJUnfiGnAGACAUauuegaea — 



HSs 
H19J 

egoueaaCAAGGAGSCCACAnACAAAAGGAUG ASUAAAuucga ca--*- 
H20: 

cgcmcaaUAAGGAGGCCACAAAUGCaGGUCCACCGAGAUUC^aca^'- 

H3 B 5 cgcucaaUAffGGAGGSCACGGCAACGCDGAGUGGAUAxiuegaca- 



H2 : cgcnieaaUAAGGAGGCCACAAGuiicgaca— 

[0 2 2 2] Uiy^J-X(D2-D(D^>;'^—\t. ^<D^y ^ [0 2 2 3] 

U9 : -**cgcucaaUAAGGAGGGCCACAS&D6DAAir6GAA&Cuucgaca — 
U13 : 

cgcucaaUAAGGAGGCCJlCAUACAAAAGGUVUGAGUAAAAuucgaca — 



[0 2 2 4] H&r;UvU--XOSD©E3^J«. tt'o^ 

bTttast/^:«i>ofco ;in«> selex <D'tn&.±(Dy 



SI^LTViSo — J*:B^J —cgcucaaUAAGGAGGCCAC 
;a:e^?5:Vi, UAAGGAGGCCAC^T* 5 ' (D^^^Umifi. 



(33) 



5 2 1 0 0 

64 



63 



y<D^\^^-i^mt-^)^^v-t^\^ttsL^m<m'^-t^ tseox, hi v-i RT->aL-hV':; h^tta 

t^ASnS. SELEI H<fcD'J*f>l<^^<i:bTll«$ Stfef^tt, -*m Kp<-<>>IP-::/2 (J, S^tf'^l!^ 

nSRNAi&t, fc!'J5i?>1"J^/^;ia:-:*EjiRNAJ;D Sffi^-r^RT©MJ^rt{Ci!e-&SnTti-5) t%A-5©*i 

'btfC^^iOffffijJfJy^T&ofcid^f^d^di^^T* -^aWT^^. -ffS^h^. \^thjE<Dm.m^m (DNA 

ofc. 4^'J>^^-if, RNA^JtU;^^— if, RNA l/:/>J:*- 

[0 2 2 6] RNAs. DNAs. cDNA:/7'fV- -f. jS«fe^»^) SELEX S^tl Ktb 

(PCRy^-fT-1) , -?-LTPCR:/7'fV-2 TS/rL-hVy hSfftf^SMS^oH^^-f ^'gjtt^/S 

tt. HSV-1 DNA3}?'J^^— t? <«^|1 1#JI8) O 5^t3tASO*t^ae«J-ea&Sj;5tB^^. 

fci(e)(cfflv:»e.n:fc-?-ne)0'&©ti^i;T&ofc. [ 0 2 a 1 1 gij 1 a : h i v - 1 v:/gag^cD« 

1 0 0\m.Vc7y'E~'^K+ 1 OniM:ljfc;Vi!':!i ^'JjJ>HO^^ 

->'>A+ 2BM>?5":t-X7'r 1 OiiiM:©jk; h 'J X. pH H I V- 1 ^:/SeHC0R NA^i|g6mtS$lT&-5 

a-XJiilTiJ-itSnfc, z:ogeK»> I. Boni 20 $*5lc:jJJ>^Tab?>. Olsen 6., Science, vol.2 4 

g>. , European J. Biochem.. 121. 371 (198 7. pp. 8 4 5 - 8 4 8 ( 1 9 9 0) ^KDSSM 

[0 2 2 7] 1 aSELEX v^yYVt. 2 5BB3^J(D-ky h 'J;«f> KS^Si-rSifc*. SELEX :4rSSff o i^S:. 

c:n^OE^JO«4i2 0£t±fi->3.-K/>;; [0 2 3 2] «»J2 Cj^'^fcJc^fC, 3 2 

hs^^^, ^neovi-hw hJi. ^aog^^^ y^^u^^Y&<DyyifAitmi^\z^^xf^i^nrc, v 

a-;i/-7'l-X-rA2 a-XxAl b-;i<'-:/2-X x (10-') MT, 4-r-5S;^fitO¥5>Oig^:^TMJ& 

5^ix2boj:5fc0Sjfc^n« (03i#jig) . SIS 'mm%^h.mm\z.^^t^z.iim^m-^mz, rn 

aH'J:<;>h*®:*:g55)-«£^T*^tJ : 4*^e> 5:1»^® A-aeR©-r-^T©i^^Ki&(J> 2 0 OiiiMS^m;^U'> 
Xt-A. Gt5' »C<tO;P-:/l'\*?ia^^^:f5^HO 50 A. 5 0iDMNUX-:^g?pH7. 7. 1 OmMv^'^tX^-l' h 

;i--yi. b«t«ACA ;i^©i^^^«?geff-cff^3nfc, RNAtseasi^ijge 

6*^5 7S[S^WXxA. ilSX7^A10±tca;^oT Ji^U *±t3 05>fiVi:fc^§(16b, 3 7'CT5 

1^5, 5*^5 7^i7 k^g^Ho;w-:/2. b«b«GG ^^•KfiVifc, (ig^^)-«fTttK)E:^*dt6 o m it* 

AACT^i^bTVi^. I9> 1^5 0 u 1 *^^)-*T$n-5 : SELEX 5'i;>HT«SJSJ 

[0 2 2 8] c:n5ox-iS'o-&iiW^«?tt. sdHs ^aiii 0 0 M 1 Tibs) . ^s^Sig^tt, ^i6se.-a-fc 

jOUt-A 1 Sr^^T#t;TViStVi'5::a:T?a&i>. 20 •r^:5^a&-5Vitt, SELEX H-ia©—SPTa&-5^W'\|pJtt& 

-S>fc55 : 40 [0 2 3 3] SELEX Ol O^OHti. *?iax 1 0 (- 

[0 2 2 9] 5) M®S«ORNA?£fflViTfft>nfc. l/:/Se®0 

[^fc7] SStt, ^19«^7>HT»1X10 (-7) 




O^C0^'^'>Hf «, •T'^Ta. 5X10 (-8) -^^o 

7^;w^'-&*.5»n3i*-fc. ^lofTgtt, a. 6, w 

9 7'^7>KO^{c:fcSiDjibfc. cDNA^ffiWJ, SE 
LEX O7'^'>KC0ji>It{CckoTASWtC4-r5. S# 



[0 2 3 0] ^<DW^. m^mtmiL^y'y^XJs^^ 
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[0 2 3 41 1 07'5>H^, RNA^a©nI^miS<D 

0 ICEeStlTVi-S. •f'^XOMntfi. Zucker RNA 
-:m^=^m-:fuifyh\z^r)^igx-if\.tc, Zucker, Sc 
ience , vol. 244. pp. 48-52 (1989) ;Ia 
eger&. , Proc. Natl. Acad. Sci.USA, vol.8 6, 
pp. 7 7 0 6-7 7 1 0 (1 98 9) #M. ^^fflO-J^i: 
iPjifcS-cf#, -r^T©B25iW«, ^1 Ifc^Tct^t, 

^ntz ; -ena. 5 ' ^ 3 ' x^j:. 1 a (igSMia 

3 ' Xt-A 1 b-^) . JV-l/l, X5=-A2 a, ;i/-7' 
3, 7.T-A2b. ;i/-7'2. ^LTXxAl bTS^, 

e>!r © H ^i-f >fC)i-&-r^ie?ijA^> « 1 2 tcf@gij©Ba^j 

8 0° [5ife-rn«. ji^-^Ccfc^xKC^n^XT^ 
AiT*^;it{ca«-a-j;) RNA5>^ mmhftmm 

^K^S^ (RRE ) fc*fc^©yDi^7ACJ;oTjfOJ: 

*n> g 1 2 1 1 3 {::-&*nTVi-5, 
[0 2 3 5] E2?!lttSfc, Hertz 5, Comput. Appl. Bi 
osci..vol. 6. pp. 8 1-9 2 (1 9 9 0) JC»':^<:;^ 

1 3fc:*SJ:t-$i-c^s. Mlgt--51ij;*c«ig©^r5"7 
*$n^ ; r^ctp-fe. **!JOBH?"JUUGAGAUACA 

it. #ai;u-yi + 3' 5^«CAtbTi,ffl$n. ^2 

©Wffi'Jyf^OffiJiJUGGACUC (WSJl'-T'S) © 
5' *«ilTUGi:)t*&f^S. -e^LfCttSfc, gB^JII©C 
UC^BBJ^JI ©GAG©Jfi»^^©5iVi^S!l*JafeS. C 
A©UG'\0|^i;«;fa:)t>t^(C<i;D, gB^iJGAUACAG 
i)VV-':ft\yX. KMfl!l©CUGGACACS5tffi-rS 

ttS R R E © * 5 H >:f&^* ^7 1 HC J: < MTti ^, 
^5^7111 tt, \5.ifi(Dt^X<DmMtmh^X\^1S.^<^ 
ifi, ^9^7 I ©'1'©J;5fC> :aSjl*GA-UCfcjfiSf 

(CUT, ^E-n£;±©ifcS^«ffliiTfeD. ^ntJ, ^e^y 

III ©lffDji*/l^>*t, ll^;5:-^;ljirt{C3' 
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e.©*© fn7!>^©aStt^&5J-«f-rs;^j£*i;5:Vi;/S:«)Tfe 
E©J»f D:^cfc*nfcSB5iJ{CJ;oT|g2 3lCS$nTli 

[0 2 3 6] $&ic:» u:/saR'v©-?-ti^© 
fe^t»*^f^^n, o>!?(c^n6©k:/ses^© 

R' dT*ofc. C:nS©i^-&tt«ltt> 02 4d^?.2 8 
10 t^SnrVi-S, »ttS!RRES^tr. :tUrf^^^:t- 

6 aS-r'<T©iie-&SI®i©^iptLT4)-flf3nrc. RN 

A-seR»5fetiEf5©at)Ksaa$nfcA^ sisfjufc 

RNA' 9 Or-Cl^i-Jjnf^^, ^±X^mV. ^ 

©^Cjg-a-tfco ^g|#:6 a©¥l^Katt8. 5 X 1 0 

(-8) MT?abD, ;i©^s^©ig*«^i 3{c^snr 

iO [0 2 3 7] 02 4©^^ttm, itftbfcftB (P) 

/&^'il^&^^^s-&#:'^©^:/saH©i^^*J^©*53 ofg 

&#5nfcCt?£*tTVi.5, ffttSRREOi^^tt, 
a'b««;S:i'a->. I C©-€-nfcJ:<^HTV55. n© 

mmt^Tz. i''/m'^mKmffl-^m\zMvxta{i!! 

tS[^Ta&-5*^S^LTV>2). *«^6at6btt, iU 

^)W-k<l^f3.r). i^mtVX, =-=)©^i7k:t9"H© 
&li*tSJioTViS. XxAl©ffiSM-&*i^S!$nS 

;ine©^{t«. 6 b©i^fttt;5t2 4fgiSVi, -^^jt 

^Jl 7©ig-&(rj;D, S?){CM^*^{C:S^^5n^. *ilg2 
mi7\t. mi 2fc«-rJ:'5{r, ;l;*:©1»ffi#^*t>o 
TVi?), Ld^Li^dtS, «i ifc5^-rj;5t;:, jP-t'i 
©5' *^{C^53';5:5imUfcU/5Sa5-5, ¥itg3?ijl 7' 

s (D:i(o^^fim^. "E^y i ©*fi©SH^j{cjtl!i[LT^ 

m\Z. ;l'-:/2gB?iJ©l^i'l/':t5'H©^*tt, 
W^«^-&©l,ji^!»-<&M'>$-a:^t>©Ta&oTt>, l^:/ 

40 [0 2 3 8] ffi®aS-r'^S*^tt«> CA^tUGt© 
J: D XxA 2 *tj!&*5Em C AMUG G©«?^ 

-ess. ^©E^jti. !fttSRREtiii;<. ^5^7 1 

tlllCjCoT^i-a^tlTViSo E?1J1 lil2«, Z<D 
&:m mi 2#!i) TifiS*f©g^^*b. EJiJl 2 

tt, tss^^tiT, m<D^^y imio^mizit^bx 
mmmm^pvtzo 

[0 2 3 9] SELEX {C=koTft^$nfc. U:/U;^>H 
4)-tt$nsfc53. 3i«^Efi3^^S2o©^-ti■^^tps 

50 -rs> #Mii5©^niB5©*ai©fg*»> 



(35) 
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^•$'v\t:^m'^t3.M.ifi^<^n?>)v--:fnzt^T. mm 
St 4 Tib's. ^ntftiAT, cne.<D'j:^>h*ofe 

1 TCO;!/-^ 1 i 3 OSi^.'i^T. "E^y I tiMTV^ 
H I V - r e v0tctb<D^^y I tllCD:^^^^© 
^^jiO0«?*«S2 9 t 3 0 C^StlTViS. 
[0 2 4 0] i7n->*fflfc*itSBa?iJo#SS«, ^ 

v~fm&n^<Dm^mzmmhf3.\^\ selex s 

;fc*OM^SO^ltfcjl5?(C, PCR0Rg©, cDNA 20 



*:Ln^(DU-f}>v<Dmm\zmiLXinit^'st. sine. 

O^aiCfett-S c DNA-&^©^^±(DpI titter 
S7)i. ;iro#ftW^^M(^<iOS3iJ6TVi^. SE 
LEX Xgtf Vi<'035i©§|^^S*^5!*"r^, ea^Je att 

Tli5taVi;5:Vi, SELEX ©7'>>H'=f. ^lOittJlW^fe 

Se3?"JO^SS:i»BJT#?)75^t)an?S:V^o RUi-StC, tij 

[0 2 4 1] cntB^^L-fc^Bja, ;i;iici8^L-fc^ 
T. m^^\zmm^n^rd^o, 

[02421 
[^2] 



[0 243] 



S 2 

la> S'-tAatacgactcaetatagggageeaaeAeeacMt'teeaatAaAg-S' 

(5' mmt 5 ' pcR:*-'j:^ofc*03e«i-y^> 

lb) 5' -taatae9actcaetat:agggageatea9acttttaatet9ac&ateaag-3 ' 
(5' t S ' PCR*'J:3'©fc&®^1S*-U=!*) 

3) 5'-atetatgaaagaattti:&tatete-3' 
(3' ai|gcDfc*©IS«+9^) 

3a} S'-9aatcgcQgtottggetceetatagtgagtc9tattB-3' 

3b> 5' -teagattaaoagtotgatgetecetatagtgagtcgtatta-S' 

( » s « » ^- y 

4) 5' -ttteatagatnnnnnBaannBnnnnn»&nanBanannnnnnnettgattg-3' 

{ » M « 86 ;r 'J 3^ ) 

5) 5' -ecggat cegtfcteaatagagatataaaatte-3 ' 

(3' ^ u ~ irt V ::f tmrnmnii- >} ^y 

6) S' -gtttcaatagBgBtataaaattctttcatag-3' 
( P C R 3 ' 5 -7 - ) 

7) S'-cegaagettcrtaataogaetcaetatagggag-S' 
(i'D-;:i>J''tBS^«f©3t»©5' PCR'/5'fv-) 

B ) S' -agagatauaaattettteaceigniinnttttecegiinnnnnnncggaajancttgartgt- 
cagBCtaaaagtc-3' 

(SBLBX mfk 3 C!>tcli)<D ^ > iT j^mm) 
9) S'-gaegttgtaaaacgacggcc-3' 

[fl3] 



(36) 
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-gggagcaucagacuuuuaaucugacaaucaag*- [•-32 n' s-]- 

-aucuaugaaagaauuuuauaucucuAuagaaac-3' 



1.1 

1.2 

1.3a 
1.3b 
1.3c 
1.3d 
1.3e 

1.4 

1.5 

1.6 

1,7 

1.8 

1.9a 
1.9b 

1.10a 
1.10b 

1.11 

1.12 

1.13 

1.14 

1.15 

1.16 

1.17 

1.19 

1.19 



ucaagAAUUCCGUUUUCAGUCGGGAAAAACUGAACAaucu (13) 
ucaagCGUAGGTOAUGAAOGGAGGAGGUAGGGUCGLTAaucu < 5 ) 
UCaagAADAUCaUCCGAAGCCGAACGGGAAAACCGGCaucu 



-C C" 

-G ^A — 



ucaagGGCAUCVGGGAGCGUAACGGUAAGGUUGUCGGaucu 
UCaagCCCACGGAUGUCGAAGGUGGAGGUUGGGCGGCaucu 
ucaagAAGAAGAUUACCCAAGCGCAGGCGAGAAGCGCaucu 
UCaagGAAUCGACCCAAGCCAAAGGGGAUAAUGCGGCaueu 
ucaagGAUUAACCGACGCCAACGGGAGAAUGGCAGGOaucu 
ucaagAGAGUAUCAUC GUGCCGGCCGGAUAUCGGCGaucu 

UCaagUUUGAACAAGCGGAACAUGCACAGCUACACUCau C U 

C C : 

ucaagCUCACGGAUGUCGAAGGUGGAGGUUGGGCGGCAuc 

UCaagCAUAGACCGCGUAGGGGGAGGUAGGAGCGGCCaucu 

ucaagCUCUUUCAUAGACCGCGGAGGAGGUUGGGAGaucu 

ucaagUUCCUAGUAGACUGACGGUGGGAGUGGUGGAUGucu 

ucaagCCAAUUAjCUOAUOUCCCCCACUAACCCCAAGAaueu 

ueaagGAGGCCAAUUCCAUGOAACAAGGUGCAACUAAUaucu 

ucaa gUGCGUAUGAAGAGaAUOUAGUGCAGGCCACGGau cu 

ucaagUAAaGACCAGAGGCCCAACUGGUAAACGGGCGGucu 

ucaagAGACUCCACCUGACGUGUUCAACUAUCUGGCGaucu 



1) 
1) 
1) 
1) 
1) 

-4) 

3) 

2) 

2) 

2) 

) 
} 

) 
) 

) 

J 

) 

) 

) 

) 

) 

) 



[0 2 44] 
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Ik 4 



1 • 1 ueaagAAUaCCGUUUUCAGUCGGGAAAAACUGAACAaucu (13) 



1.3a ucaagAAUAUCUUCCGAAGCCGAACGGGAAAACCGGCaucu ( 1 ) 



2 . 9 ucaagGUUUCCGAAAGAAAOCGGGAAAACUGucu ( 1 ) 



2.4a ucA&gUAGAUAUCCGAACCUCAACGGGAaAAUGAGCaucu {3) 

2.7a ueaa9AUXac»iiSG0AJ^^ (3) 

1.7 ueaagGAlLUCGi^^aUlSScmG^GU^UJ^^ (2) 

2,11 ucaagOCMJADUAi^ua&CUCXUCG^ {I] 



1.18 ucaa9aAAUGiU:CiU5&6GCa:AACUC»UA&2^ (1) 



1,8 ucaagGAUUAACCGACGCCAA-CGGGAGAMSGGCAGGGaUBU (2) 

2 . lb ucaagAAUAUMC^GAA^^ ( 7 ) 

1 . 6 ueaa^AiUSiUlGADCACCCiUGCGCA'GGGGAGAAGCGCaucu <2 ) 



2.10 ucaagUJUUUIGAGUCCGlUVGGAGG-CGGGAOAIJCUCCAACU (1) 



1.9b ucaagAGIU;VM}CAUCCWGCCGG--CGGGAaAlk»SGCGauro <1) 

2.12 ucaagAIkUAASc^ilCUCG ^GGAUAACGAGAAGAGcu (1) 

1 . 10b ucaagUD^AftCAM-'-^^M^CAC^ ( 1 ] 



^ z 

2.3a caagOUAAACAUAAUCCGCJGAUCUUUCACACGGGAGaucuaugaaaga (7) 

[024 5] [S5] 
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2 . 2b aaucaagUACCUAGG-wuAUAAAAGGGnGAACACGUCTOGat-cu 

^ 

iCAiCCUAGGUGAUAAA-AGGGAGAACACGUGUGa-eu ( 1 ) 



2. 2b aaucaagC 



8-252100 



2.5a uciagAUAG^JACCCGUUCUUGAL'CAUCGGGACAAAUGaucu (3) 



2 . 6b ucaagUGAAACUUAACCGUUAUCAUAGAUCGGGACAAaucuaugaa (2} 



V 



1 . 2 ucaagCGaACSUUAUGAADGGACGACGUAGGGUCGUAaucuaug (5) 

1 . 4 aueugacaaucaagCGCAUCUGGGAGGGCrlAGGGUAAGGUUGUCGGaucu ( 4 \ 

1.5 ucaagSCCACGGAaGUCGAAGOKSGAGGUUGG^GGCaucu <3) 



1 .11 ucaagCCCACGGAUGUCGAAGGUGGAGGUUGGGCGGCAuc (1} 

V JL t 

1 . 12 ucaagCAUAGACCCCGUAGGGCGACCUAGGAGCGGCCaucuaug (I) 

1.13 ucaagdlCtKRIcSu^^ 

1.14 ueaagUOC£UAGUAGS£^ (U 



[0246] 



2.3a 

2,7a 

1.3c 

l.LS 

2.4a 

2.1b 

2,10 

K9b 

2.12 

1.10b 

2.Sa 

2.11 

1.8 

2.6b 

1.7 

1.6 

2.2b 



9 
1 
4 

13 
S 
1 
7 

19 
1 
2 
1 
2 
6 
1 
2 
S 
2 
2 

17 



UCCGUG 
UUCXCJA 

UCCGU 
UUCCG 
UUCCG 
ACCAG 

UCXG 

UCCG 

UCCG 

UCCG 

UCCG 

UUCG 

accG 

CCG 
CCG 
CCG 
CCC 
CCC 
CC9 



A 
A 

UAA 

ua 

AG 
AG 
AA 
AA 
UA 

A 
AA 

mjcmi 

UUA 
AC 
UUA 
AA 
AA 
A6 



UCUUUCA 
AGA 
GAGG 
UUCAGU 
GCCG 
GCCC 
GCUCA 
CUCG 
GGAGG 
UGCCGG 
CUCG 
CA 
GAUCAU 

caccu 

GCCA 
UCAUAGAU 
GCC 
GCGC 
GUG 



AA 



AA 
AA 
A 
A 



AG 



AAA 
A 

AUAAA 



CACGGG 
aCGGGA 
ACGGG 
COGGA 
CGGGA 
CUGGQ 
CGGG 
CGGG 
CGGG 
CGGG 
CGGG 
CGGA 
CGGG 
CGG 
CGG 
CGG 
GGG 
GGG 
AGG 



AGaucua 
AAACUG 
AOAAA 
AAA 
AAAC 
AAAC 
AUAA 
AUAA 
AUA 
AUA 
AUAA 
ACA 
ACAA 
GAUAA 
GAGAA 
GACAA 
GAUAMIGC 
GAGAA 
GAGAA 



ugaaaga 

ucu 

CCUC 

ACUCAA 

CGGC 

GGGC 

UGAGC 

CGAG 

OCUCC 

QCGGCG 

CGAG 

UG 

AUGauc 

AGGAG 

UGGC 

aucuauga 
GGC 
GCGC 
CAC 



[0247] 



[^7] 
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S' -gggagccaacocc&CBsuuccaaucaag- [ -32 n' s-j - 

-&ucuau9aaagaauuuuauaucucuauugaaac3' 



2.1a ucaag 

2.1b 

2.1c 



-CA- 



AAUAUA UCCGAACUCGACGGGADAACGAGAA Gaucu 




2 ,ld 
2.1e 
2 -If 
2.1g 
2.1h 
2.1i 
2.1j 
2. Ik 



-G- 

-G- 



^.^^ 

GO G- 

A~G- 

C G- 



2,2a ucaagUACCUAGGUGAUAAAAGGGAGAACACGUGA acu 

2.2b UG 

2»2c A— — G~- 

2. 2d G 

2 . 3a ucaagDUAAACADAAUCCGUGAOOTUDCACACGGGAGaucu 

2.3b C— 

2.3c A A — 

2 .4a ucaagOA GAUAOCCGAAGCUCAACGGGAUAAUGAGCaucu 

2 -4b C-AAU 

2.4c G 

2-4d — 

2,4e — 



(1) 
(13) 
(2) 
(1) 



-A- 



-AU- 



U 

2 • 5a ucaagAUASaAUCCGUUCUUGAOCAUCGGGACAAAUGaucu 

2,5b C 

2.5c 0 

2.5d A 

2.6a ucaagDGAA CUUAACCGUUAUCAUAGAUCGGGACAAa cu 

2-Sb ^A u— 

2.6c — • u — 

2 . 6d ^A — — -..•o—.—.-u— 



n) 

(1) 
(1) 

(3) 
(1) 
(1) 
(I) 
(1) 

<3) 
(1) 
(IJ 
(1) 

(X) 
(2) 
(13 
(1) 



2.7a ucaagAOAOG AUCCGUAAGAGGACGGGADAAACCUCAacu (3> 

2.7b G (1) 

2 . 8 ucaagGGGtlAUaGAGAOADUCCGAUGUCCUAUGCUGUaCcu (2) 

2.9 ucaagGOUUCCGAAAGAAADCGGGAAAACUGucu (1) 

2.10 ucaagUAAADGAGOCCGOAGGAGGCGGGAUAUCaCCAAcu (1) 



2,11 ucaagUCAUAUOACCGUUACUCCDCGGGAUAAAGGAGaucu (1) 



[0 248] 
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2.12 uCaagAAUAAUCCGACOCGCGGGAUAACGAGAAGAGcu (1) 

2.13 ucaagGAOAAGUGCAGGAAUAUCAAUGAGGCAUCCAAaCcu (1) 

2.14 ucaagAUGAGAUAAAGUACCAAUCGAACCUAUCUAAOACGAcu (1) 

2.15 ucaagACCCAOUUAUUGCUACAAUAADCCUUGACCUCaucu (1) 

2.16 ucaagUAAUACGAUAUACUAAUGAAGCCUAAUCUCGauCU ( 1 ) 

2.17 ucaagAACGAUCAUCGAUAUCUCUOCCGAUCCGUUUGUCU (1) 

2.18 ucaagACGAOAGAACAAUCAUCUCCUACGACGAUGCAcu (1) 

2.19 ucaagAUAAUCAUGCAGGAUCAUUGAOCUCUUGUGCUaucu (1) 

2.20 ucaagAGUGAAGAUGUAAGUGCUOADCUCUUGGGACACaucu (1) 

2.21 ucaagCAACAOOCUAOCAAGOAAAGDCACAUGAUauCU <1) 

2.22 ucaagGAUGOAUUACGAUUACUCUAUACUGCCUGCaucu ( 1 ) 

2.23 ucaagGGAUGAAAAUAGUUCCOAGOCUCAUOACGACCAcu (1> 

2.24 ucaagUAGUGUGAOAAOGAADGGGUUUAUCGUAUGUGGCcu (1) 
1 . 1 ucaagAAUUCCGUOUUCAGUCGGGAAAAACOGAACAaucu (17) 

[0 249] 1&91 
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1 7 

BS HNA 

5 ' -gggagcaiicagacuuuuaaucugacaauc a agNNt t ccgNNNNNNNNcggigaa a aNNNN - 

-cuaugaaagaauuuuauaucucuauugaaac-S' 



3-2 tcaagTAttccgAAGCTCAAcgggaaaaTGAGcta 



3-3 tcaagTAttccgJUGCTTGAcgggaaaaTAAGcta 
3-6 tcaagGAttccgAAGrTCA2VcgggaaaaTGAActa 



3-7 tcaagAGttccgAAGGTTAAcgggaaaaTGACcta 



3-25 tcaagGXttccgAAGTGTAAcgggaaaaTGCActa 



3-50 tcaagTAttccgAGGTGCCAegggaaaaGGCAeta 
3-22 t c aagTAt t ccgAAGGGTMcgggaaaaTGCCct a 



3-d t caagTAtt ccgAAGTACAAcgggaaaaCGTAct a 



3-13 tcaagGAttccgAAGTGTAAcgggaaaaCGCActa 



3*^23 tcaagGAttccgAAGCATAAcgggaaaaCATGcta 



3-43 tcaggGAtCCcgAAGTGTAAcgggaaaaAGCActa 



3-45 t caagTAtt ccgAGGTGTGAcgggaaaaGACAct a 



3-21 tcaagTAttccgAAGGGTAAcgggaaaaTGACcta 



3-9 tcaagTGttccgAGAGGCAAcgggaaaaGAGCcta 

3-37 t caagTAtticcgAAGGTGAAcgggaaaaTACAct a 

3-56 t caagAGttccgAAAGTCGAcgggaaaaTAGAct a 

3-58 tcaagATttccgAGAGACAAcgggaaaaGAGTcta 

3-39 tcaagATttccgATGlGCAAcgggaaaaTGCActa 

3-33 tcaagTAttccgACGTAACAcgggaaaaCTTActa 

3-4 6 tcaagATttccgACGCACAAcgggaaaaXGTGcta 

3-52 tea agXAt t ccgATGTCT AAcgggaaa aTAGGct a 
[0 2 5 01 [SlOl 
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3-1 6 t;caa^GG^t.ccgAT6CCCAAc9ggaaaaGGGGct:a 



3-34 tcaagAAttccgACGACGAAc^ggaaaaACGTcta 



3->35 t:caagTAt:t:ccgATGTACAAcgggaaaaAGTAcca 



3-60 rccagCGttc c gT AAGTGG Acggga aaaACCAc t a 



3-27 t:caagAGtt:ccgTAAGGCCAcgggaaaaAGGTct:a 



3-15 tcaagGAttccgAAAGGTAAcgggaaaaATGCcta 
3«-ld ticaagAAt-tccgCTAGCCCAcgggaaaaGGGCcta C2j 



3-31 t ca agAAtt - c gTTAGTGT Acg gga aaaAACAct^a 



3-2 S ncaagCGttccgATGGCTAAcgggaaaaArAGcta 



3-32 t caagGAt t ccgTTTGTGCAcg ggaaaaGGCAct a 



3-54 t. caa gAA-t c cgTTTGCACAcggga aaaCGTGct a 



3-4 1 tcaggAA-t-ccgAGAAGCTAcgggaaaaAGCGAc-ta 



3"-'2^ tcaagATttccgAGGTCCGAcgggaaaaTGGTcta 



3-2 0 -LcaagTA^ticcgAAGGAAAAcgggaaaaCCACct^a 



3-3 6 tcaagXGcticegAAGGAAAAcgggaaaaCCACctia 



3-26 t caagAAttccgTAAGGGGTcggga aaaACCctiau 



3-4 8 t: caagGAt: ticcgTATGTCCTcgggaaaaAGGAct: a 



3-59 tcaagAGttccgAAAGGTAAcgggaaaaTTACcta 



3-12 tcaagTAttccgATAGXCAAcgggaaaaGCGActa 



3-3 0 ncaagTAttccgAGGTGTTAcgggaaaaCACGct a 

3-1 1 tcaagAAttccgXATGTGATcgggaaaaACCActa 
[02 5 11 [gll] 
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mi 



3-1 6 t:eaa9GGii^ccgATGCCCAAc9gQa.aaa6GG6c^a 



3*-3 4 tcaagAAttccgACGACGAAcgrggaaaaACGTcta 



3-35 tcaagTAtzticegATGTACAAcgggaaaaAGTActia 



3-60 rccagCG^ticcgTAAGTCGAcgggaaaaACCAct a 
3-27 ^caagAGttccgTAAGGCCAcgggaaaaAGGTcCa 



3-~15 ^caagG^ACtecgAAAGGTAAogggaaaaATGCet a 



S-'IS ticaag'AAt:ticcgCTAGCCCAcgggaaaaGGGCet:a (2) 



3-31 tcaagAAtt-cgTTAGTGTAcgggaaaaAACActa 



3—2 6 t^casigCG^t^cegATGGCTAAcgggaaaaATAGGtia. 



3—32 tLcaagGAti^ccgTTTGTGCAcgg^aaaaGGCActia 



3-54 tcaagAA-tccgXTTGCACAcgggaaaaCGTGcta 
3-4 1 teaggAA-tccgAGAAGCTAcgggaaaaAGCGActia 



3^-29 tcaa gAT 1 1 c eg AG GTCCGAcggg aaaaTGGTcca 



3— 20 t caagTAttccgAAGGAAAAcgggaaaaCCACct a 



3 — 3 6 ticaagTGti^ccgAAGGAAAAcgggaaaaCCACctLac 



3-28 ticaagAACCccgTAAGGGGTcgggaaaaACCctiau 



3— 4 a t:oaagGAt:tieegTATGTCCTcgggaaaaAGGAct:a 



3-59 -tcaagAGttccgAAAGGTAAcgggaaaaTTACcta 



3-12 t caagTAt t c cgAT AGTCAAcgggaaaaGCGAct: a 
3-3 0 teaagTAttccgAGGTGTTAegggaaaaCACGct a 



3-11 "t caagAAr t c cgTATGTGATcgggaaa aACCAct a 



3-17 -tcaagGAttccgATGTACAAcgggaaaaCTGTcta 

3—24 -fci e aa gAT ti t:. c cgAA^GATAAc ggg a aa aACCGAcC. a 

3-S 1 tcaagAAttecgAACC'BTAAcgggaaaaCATAct: a 

[0 2 5 2] [^12] 
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CSS MCCX AOCC fcCJLAU OCCAA UCUS 



-()2M1< MKIU UOm CMtm UUMUk OCUCU UniGh hkt 



3 2 n 7 





Aft^ttA LICACU UCUGD 


ucaice Aua ccgga 




CUAUC AAAGA 


•33.0 


» 


JIU ALLILM3 UAAUd QAUijC 


QCACe AUCA GGGOO 




M CUAifC AXACA 


-19.0 


3 


CCAAU AACUC CUUUC CUCCA 


UCACC AUCA CCG 




AU CUAUG AAAGA 






UGCAG UAUAA ACCUU 0AUC6 


Hpj^jQI* AUCA GGQ 




Atl CVAUG AAAGA 


•13.3 


s 


UC4 GAGW ACCUC JUIACC 


ftr^fff lif^A GGB 




U COAUC AAAGA 


-D.B 




CUGJk CJUJAU AUGAC AGlGC/ 

^l^^P^ WM>WP^W MU^Am 


CCACC AUCA CGKi 




Air CUAUG AAAGA 


•13.3 




CnMIP AAUAU CUCUC CAtICA 


[fCA^ AUCA GCZ# 




AV CtlAUG AJ^j^CA 


•12.0 


1 


G CGJkGA OUCUU ACVAC 


DCACC AUCA TCTOff CA 




CUAUG AAAGA 




» 


X AMIUA UCUUC CGAAU 


CCACC AUCA OSSCA UCC 




CUAUG AAACA 


-Ld.C 


10 


C CGJkG4 UUCUU AOIAC 


UCAOC AUCA OQSGfi CA 




CUAUG AAAGA 


-10. j 


11 


OQA MJACU 9VCUU UOOMI 


;if AUCA flffljQff 




0 CUAUG AAAGA 


-17.5 


12 


MJUkC4 mniAG UAGUU 


gcj^CT AUCA 5yjvvr 




AU CTAUg AAAGA 


-11.1 


13 


CUXD ftCMJ^ CtR^Ctl 


UCACQ ^ly^ rrry} 




it CUAUG AAAGA 


- 9.7 


14 


CGMI AUGM/ CVUAU CGUAV 






AU CUAUG AAAGA 


-17.5 


IS 


uUG UCttlU OUGO MtUJl 






A CUAtfCAAAACA 


-ICS 


Lb 


ACAGC UAGUU CUUCU llUJUkC 


ACACO AUCA COG 




U CUAUG AAAGA 




17 


ACQ ACAUl UAUUU AOAIM 






AC CUAUG AAAGA 


- 1,4 


18 


UAAU UGAUA CUUGC 


ACAC9 AUCA CCCUQ CUCG 




AU CUAUG AAAGA 




1$ 


AO MOAC UCAUII 


AGAGG AUGA CCCUA GUGCG 0 




U CUAUG AAACA 


-li.o 


20 


QAGAU AtlCMf AAOUC ^OniOV 


tm^M^ AtlCk 

V^^Vi^V V^V^^V ^^^^ 




AU CUAOG AAAGA 


-i2.fi 


31 


UCUAO 


BttftC? AQCA CCCUA M^^*^* UGCCU OQC 


A CUAUG AAAGA 


-12.9 


22 


gftQ^ UCAAU AGUAA 


GCACC AUCA GCCCU GG 




CUAOG AAAGA 


-U.o 


29 


UGAfi AUAUC UCUAU AflUCtf 


CCAGC AUCA GCCC 




AU CUAUG AAACA 


-u.a 


2« 


A uCACA uxga;j CAUCC 


UCASQ AUCA CCOGG 




eUAIIS AAACA 


-LK3 


3S 


ACAC UAUC UACAU CAUini 


qr^tff AUCU CCGOG 




PATH? AAACA 


- i.3 


36 


GSAUU AAUUC GflCUU HVGAQ 


WkCG AtfCA COG 




A CUAOG AAAGA 


-12.2 


27 


A OVCeC UAAOO 


USACC AUCA CGAAC ACCQC CV 




AU CUAOG AAACA 


•11.4 


z$ 


«A BUAAO 


MIAGC MICA flOlVG WGIIU CCCC' 


c c 


AV CUAUG AMiGA 


•14*« 



ri fHW mLth ANCA lo^v 

29 CCOUU AAUUU CGAUU AOACA UCACC AACA OQG 

20 GAGA UGUUU ACUAC UUCAQ CCACC AACA 0000 

21 6UCA UACUC BCUUU CUaiOi GCACC AACA GGOC 

22 AUAGU ABAGO JUbGA CQCUA CUMG 

31 CtfiCh GACAU GAUAU fAflCa tlfiABfl ^'"^^ CfiC 

^iVWv^iOT ^^^^VhF WVVIV vW^ffVn VWHWV V^V^MI v^np 

24 AGAUA UAAUU CUCCU CUUGA UGACC ACCA COC 
3S UAG ACAUli UGACA UAGUU GCACC ACCA GCGUQ 

26 AUA ^ A Vt*- ijFt^ ffM UGUAG UCACB AQCA CBGG 



vccGG oce 



AC CUAUG AAAGA 
U CUAUQ jvAACA 
AO CUAUG AAACA 
A CUAUG AAAGA 

All CUAUQ A OGA 
AU CUAUG AAACA 
AU CUAUG AAAmA 

CUAUG AAAGA 



• 7.9 
-14.2 

- 9.4 

- S.S 

-11-4 
-IKS 
-Li. 4 

-U.S 



27 
31 



CUGCACGACAUUGUGUAAUCCCUUGAACUCC 



A CUAUG AAACA 
A Ctt AUC AAAGA 



-n.7 
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sr 88 

Mi\ SNA:10,72G 

94 37 X 10-7 0 

N-T•fef-;^--^-D-;^>f^^-t^^^^^--fe' 86 9.0 x ItT® 0 

B4 4.5 X 10-S 0 

66 4.5x10r10 0 

T?^^ TO 1.9 X 10^5 0 

76 9.7 X xlOrB o 

56 9.7x10-7 0 

r;v=i-;t,7=t 1130 1.4x10-5 10.5 

118 7.0X10-* 1.2 

80 7.0 X 10*7 0 

r4.xh KT't Koy:^- 698 Z1 X 10^5 6.4 

1078 1-4 X 10-5 10.1 

846 1-4 X 10-^ 7-9 

ryj^^'yi'y \ . fch 264 2-8 x 10^3 2.B 

74 1^ X 10-3 0 

70 1^ X 10-4 0 

[0 2 5 4] * * [S141 

Wi\ RNA:10.726 

TX3;lr^- 2734 2,4 x10-5 25.5 

1308 1.2 Jc 10-5 -12.2 

360 \2 X 10-6 3.4 

•OStti^ Y y A«fiH? 4758 . 1.1 x lO"* 44.4 

4418 55 X 10-5 41.2 

4176 5.5 X 10-S 38.9 

1578 ZlxlO-4 14J 

650 1.0 X 10-< 6.1 

lie to X 10-5 1.1 
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SI 0 

la tcaa9cHE3^T<5^^A»71LCACX;TCCACaiGCTC^^ (1) 

lb G-G T <1) 

ICS GAG T (9) 

CGAG— • T (I) 

GAG TG (1) 

2 tcaftgCTTGAGATACAGATTTCTGArXCTGGCTCGCTatct (S) 

3a tcaagA7GGACTC6G7A7CAAACGACCTTGAGACACatct {4) 

3b G (l) 

4a tcaagA7GGC7GGAGA7ACA-AAC7AT77GGC7CGCCatct (3) 

4b ^ „ ^j^j 

5 tcaagAAGCC77GA6A7ACAC7A7A7AG76GACCGGCatCt (3) 

6a tcaagGG7GCA77GA6AAACAC677TGTGGACTC7GT-atct (2] 

6b A ^ G--G (2) 

7a tcaagAGCGAA6A7ACAGAAGACAA7AC7GGAC:ACGC'atCt (2) 

B tcaagGGGAC7C7T77CAA7GA7CC7T7AACCAG7C6atCt (2) 

9a teaagAA6AGACAnC6AA7GA7CCC7TAACCGG77Gatct (1) 

1 0 t caagCAC6CA7GACACAGATAAAC7GGACTACG7GCat ct ( 1 ) 

1 1 t CaagACACC77GAGGTAC7C77AACAGGC7CGGTGatet ( 1 ) 

12 tcaag77GAfiA7ACC7GAAC7TGGGACTCCT7GG77Gatet (1) 

13 tBaag6GA7C77GAGA7ACAC2lCGAATGAGTGGAC7C6atCt <!} 

14 tcaagA7CGAA77GAGAA2^CAC7AAC7GGCC7C7T7Gatet \\) 

15 tcaagGCAGCAGA7ACA6GA7A7AC7GGACAC7GCCGatet (1) 

16 tcaag6GA7A7AACGAG7GA7CCAGG7AAC7C7G77Gatct (1) 

17 tcaagGTGGAmGAGAXACACGGAAG7GGACTCTCCatct ( 1 ) 
IB tcaagAGA7AA7ACAATGA7CC7GC7CAC7ACAG77GatCt (1) 

1 9 tcaagGGAGG7ATACAGAA7GATCCGGTTGCTCGTTGat Ct ( 1 ) 

20 tcaagAGAAGAA7AGT7GAAACAGATCAAACCTGGACatCt (I) 

[02 5 6] [^16] 



(47) 4#M¥8-2 5 2 1 0 0 

91 92 

III 

m9^<iX^SS m3a3MSK3K C:9^S^^ 17 (1) 

»gGGOCCW gCM AAAC\Cgb HyPC OgO^O CTCWymiKmattoa 0a C2) 



eaancMgDro^WjcgiCJU i - — ~-CO TCCi3ACT5 rol^go5kDc 12 (1} 

aagAPCCCDCCAC AOA^^ ko OkOT oBB-C OCGCCaucSii^a^ 4a C3> 

mm9l^XgCCgggAC^^KC A CPW~^~Su5^ 5 €31 

aagXC^CCTgCAS gOACT eDi y ■ ^ ■ - ■ ■ . X Xc fes-CTC CCUCauewattg 11 tl| 

[0 2 5 7] * * [^17] 

ttcaa^CACMJC^A SAtiaSg C^^ lo (9) 



aaucaagCCMCMfcqiuSAggW Ml greSACAC PGCCSAOc 15 CD 

[0 2 5 8] ^ [glS] 



uea*qMGA0AeAUUCCAAOGAUCCCUO<>*-*MCCCCUO^ 9a (1) 



aaucaagCCAUAUAACCaCtK^AUCCAWP-AACOCIKSgUGAitcWtt^^ 16 (i) 

[02 5 9] 50 [1119] 
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Xf/»2{3) 


»L — tT 9 




fv J 0 




13 




GGAUC 


UUGACAUA 


CAC 


ACGAAtlGA 


GVG 


CACUC 


Gauctt 


12 




caaucaa? 


UOGAGAUA 


CC 


UGAACUU 


GG 


GACUC 




6a 


2 


gGGUGCA 


UMIACAAA 


CAC6 


DU 




6ACUC 




3s 




ACC 


UUCACACA 


Caucu 


-OPBH- 


agAUG 


GACUC 


GGU 


14 




agAUCGAA 


UUGACAAA 


CA 


CUAAC 


UG 


GCCUC 




2 




agC 


UtIGAGAUA 


CAGA 


UUUCUGAU 


ucuc 


6»CUC 


GCO 


11 


• 


CACC 


UPGACGUA 


CD 


CUUAAC 


AC 


G-CUC 


GGOG 


4a 


3 


agADGGC 


UCCACAUA 


CAAA 


CUA 


UUUG 


G-cw: 


GCCavco 


5 




agA-A-GCC 


UU6AGAUA 


CACUAU 




AUAGUG 


CAC-C 


GGC-a-uCtI 


17 




agGUGGA 


UUUGAGAUA 


CAC 


GGAA 


GU6 


GACUC 


UCCaucD 


Ic 




AGAOG 


AAGAUA 


CAGC 


DCUAGAU 


GCUG 


GACA 


Caucu 


7a 




agAGCG 


AAGAtIA 


GAG 


AAGACAAtm 


COG 


CACA 


CGC-a-ucu 


15 




gGCAG 


CAGA\!A 


CAG 


GAUADA 


CUG 


GACA 


CUGCC 


20 




AUAG 


UUGAAA 


CAG 


AUCAAAC 


CUG 


GACau 


cuan 


10 




gCACG 


CAUGACA 


CAG 


AUAAA 


CUG 


GACUA 


CGUGC 


«T 




GACGCUG 


ACC6UA 


CA 


-OPEN' 


UG 


GGCC 


CAGCGOC 


CON 




i^GACCC 


DUGAGAUA 


CACGGC 


UUCGG 


CCGUG 


GhCUC 


(k;gucdc 
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AO, 


AO, 


I 










1 






-9.7 


18.25 


12.74 


30.99 


0.576 


12 


X 




-e-9 


-10.2 


15.79 


10.74 


26.53 


0.29B 




Z 




-11.6 


-9.9 


16.38 


12.74 


29.12 


1.000 


6|> 


Z 






-Jl.5 


16.38 


12.74 


29.12 


0.042 


3a 


4 




-9.5 


-8.8 


14^79 


12.74 


27.53 


0.405 


14 


1 




-ID.l 


-10.2 


16.38 


10.16 


26.54 




2 


5 




-B.5 


-9.1 


18.25 


3.87 


22.12 


0.114 


11 


1 






-10.9 


13.21 


6.93 


20.14 




4a 


3 




-14.2 


-15.6 


17.40 


7.46 


24.86 


0.S64 


5 


3 




-10.4 


-10.8 


18.25 


7.83 


26.08 


0.567 


17 


1 




-14. « 


-12.0 


18.25 


12.14 


30.99 


0.247 


le 


9 




-ID.O 


-13.2 


15.67 


11.42 


27-09 


0.154 


7a 


2 




-ff«4 


-5.6 


13.21 


11.42 


24.63 




IS 


1 




-ll.l 


-10.4 


12.62 


11.42 


24.04 


0.455 


20 


1 




-4.8 


-6.4 


7.39 


4.91 


12.30 


0.191 


10 


1 




-10.2 


-8.6 


6.60 


10.16 


16.76 




0 
















0.292 


9a 
















0.1D6 


18 
















0.149 


WT 






-27.0 


-26.3 








0.180 


CON 






21.1 


-19.7 








0.429 


32x1 
















0.015 ; 


















0.435 


Pop. 
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[02 6 1] SiR. J; < Ji^Lfc^«ttt'T©Bl2»Wftg 5S [02 6 2] 

k+i 

(1) [RfJHRNAfi] [P:RNA, 1. i = • • • n. 



[0 2 6 3] CPfD tt. mm.^Wm.~Tih CP : RNAi 3 «, SaR-RNAai 

D, CRNAf, ] tt, ail»RNAtt-.OiSfl?Ta&»5, 50 Ta&D, k.itt, ji«tSeSt)iSI{RNAa-i ®^^0 
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df/'.m4.1 

6t 



% 



[0 2 6 4] 
[&2] 



(2) 



i'^ i, ... n. 



[0 2 6 5]J:j:T, CP f) . CRNA,,)j6.t; 

CP : RNA. : \t. mmw&w. aisiRNAa st; 



NA^^#:rfl03 



(3) 



( CP] -S CP 



RNAk ] ) -C^^K 



Ai ] - CP 
[0 2 6 6] 
[^3] 



RNAa-iffi^^JgSHOS ( CRN 
: RNAO ) -e*.5 : 



[0 2 6 7] ^n^<oWifj^mi5n^\t. mB.^fzm- 



tt. a®lilS-&RNA®|iIJROfiiViirt6tt*4A*«E#CD 

(i, ^se«-RNAa-i^i^^oii^aG{c^LVi, 

[0 2 6 8] 
[|8C4] 



(4) •tlP:RNAi^Q.RNAii'-\F:RN\!i)^Kdi-\it'MfAii'Q, ...n. 



[0 2 6 9] «i5;(3) f3jt8-r*'»j)?;vt, 

RNAa 



1 ^^i^O¥ffi»«l3t»-Cfe-5Kd. {CJ;D 



(Xd 



*0 2;fci^55:fcJ;D»;^t^«)6ns : 

1 =K-,/K.i) 5(7 [0 2 7 0] 

fcfcLlO©RNAafclt<£#l[-r^i: (■r;5:t)-& n =-A- [fc5] 

[0 2 7 1] 2:poS^iac;i/-h©l^. i -r^ttigjawca ^[027 2] 
^-e^S: ♦ [|gc6] 



(6) IPMAi]' 



[0 2 7 3] Michael is-MenteniCO^'O-en 

©j:5{c> m^^<D^m^rc\mM^i^m<Dmmz-D\.^ 

T, #<<D*-ft«ifi^a*tab;575S. SELEX TfflVi-5^R 

\zmt^9t^^^^^!d\Z\t. Savageau, 19 9 1 ; St 
raus 4 Goldstein, 1 9 4 3 ; Webb, 1 9 6 3S:#fig(D 
ct) . g6K±ic^-(Dig'&^&S=b:?m-RNAa 

mm^^mmmm\zm-r^ 2 ^K^sicoi>«f^sj[tt. 

SELEX ■CfflVi&n§^RNAtge®igKO«gi8tt)fc 

y)iEm-cs>^\mii'b. -?-bTSfc2^o^-&-r^ao 



[0 2 7 4] #ge«-RNAa-, 

CP : RNAi ] . 4A&nfcaasss cpd . rn 
Am- imm^^ crna. ] , ^Lx^mmmfk<D» 

h,^m%\yfz, (/5:i:;l(iLeuDberger, 1 

9 7 3 ; Press et a!., 1 9 8 8#,^) lc<k -1.11^(4) 

o)mnnm.\zm^^:2 mj >v h u x (fc t ^« 

Leonberger. 1 9 7 3 #88) tt, ;*:©iC*fflViTfH[S 
: 

[0 2 7 5] 

[i:7] 



(50) 
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(7) Fm'^'^F] - L [P:RtfA^J([RNAil-'iP:/WAiii-Kdi^[P:MAHmD, 
a^'-^^'-mAii-lF:XNA^}^Ss'^n-L[F:RNA^-¥Kdi'j, 



[0 2 7 6} CCIfaiitt. irnlf7>vhijyi7;^0 

OW^fWSStioTisO (;fci;^{iLeunberger, 19 
7 3 ; Press et al., 1 9 8 8), ^SS 

s-RNAa-i m^i^ CP : RNA. ] 



i-i, ... », 

J ■ ii »• Hi 

0. ■r-iTOgeH-RNAlg-&#:«t'©geKt«SSii 
[0 2 7 7] 

[i:8] 



(8) - 



[0 2 7 81 ZIJIT CP 



; RNA] ^SaS-RN 
CRN A] \t. :/-;Ptfc:^R 
N A (DtSftT & 0 . <M>\t'f-)VLrc'k RNA CD A';!.^ 

(9) 



20 [0 2 7 9] 
[ic9] 

1 ^{Pi 



II 

£ 



0 



Kdi 



★fc<kD> ^aa«-RNAffl- 



[02 80] 

[gtl 0] Cd-C CRNA] tF)/2 ttgeK©*5>tig laffliEiKffltt, ^*:iC?£fflViT*J&-5^:t*tT?^5. 
•S-r^^RNAji«1?*D, F i» = CRNAi D / [0 2 8 1] 

CRNA] Tfe-S. S-&#:tt'OgaKHH-r^;i©l¥ii*^ [icl 1] 

(10, c^.-^Ad - 

t ^ 2 0 • • • A. 



[0 2 8 2] (4) ^^jiSf 2) CP : RNAi ] ©ffi<^ 

*ViT> iiSltt> -3.-h>o:35f}£cD4*;ttt5|pietT 

RNAa©¥«»il;£|gc<!:ica{Cj;-5.-f^^«fCl*^c 40 

tt-€-n£ii±o*m^i£#^5ie (10) t^fett-sssjcjfi 

tt. CP] - CP : RNA] ifiUi ^y)h:k^\^^^. Tc 
t^a CRNA] iD/hSVi>6>*rc(SKd. *KKd 

><fcO/h$Vi«-&tt> CP : RNA] iz^\-f^3iy-i)i 

iC(io)o4'T?g$n5J:tT*s. Bfivijiifc, zin 

\t. SeS-RNAa- 5«^#:ICtoT<J:DJ:Viijg^ 
«> n;P^RNA>^-;pj;»3*). *ISdtii<;S:-S>«[B]?i^ 

^7'>>Hft, Sjii!S-&RNAaT«(S$n-5^RNA 5£7 



:/-;i'®KM-®iiJD<hLT^8$n, SfciC(10)?£iC(2 

0) - izmmr^ ^lk^-d x&mr^, 

[0 2 8 3] ±^thTOmm\t. f -^TOgSR-R 
N AS- . «-&<*:fc^ViTit(10) ViH-»Lfc¥««« 

fc*(oa3iRNAtge«tgs^£n-»-r^fc«), 
[0 2 8 4] 

(Tuerk RlXGold. 1 9 9 0), ^JV- 
mm^^Wl (Blackwell RD^eintraub, 1 9 9 0) , 11 
^a^^u-^h^yy^— (Ellingtor SLt;;Szostak, 1 9 
9 0 ; Green et al.. 1 9 9 0 : OliphantROfStruhl, 
1 9 8 7; Oliphat RrXStruhl. 1 9 8 8), ^f^it 
m> ffi^J-g3. ^rz\tmm^(D^M (Robertson RtXJoyc 

e, 1 9 9 0) ^^tsmm.mi(o^f3:^m(D^m:^m^sE 

LEX fc<k-5fiJ^tLTfflV>5n5. fct^it. y^)V^ 
;^fi©ge«-RNA^g^mS:::hD-fe 
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$tl?) (Uhlen beck et al., 1 9 8 3 ; Yarus, 19 7 

6 ; Yarus RXfBerg, 1 9 6 7; Yarus RZSReig. 1 9 

7 0) . s^^sso, :kizy4)li^—f)^6^i\SL-r^ct 

[0 2 8 5] iil|RNA5^^©S[f>^fc*fc##SWA'<> 



N A® (DrnMi^-t R N A5>T*^ ^ ©S^ 1 1> v 
i-JVt. geK-RNA«^^4'C#f1tSWA--:/^y^ 
> H + R N Ai>^ t LT««6 5 tlfciiil R N A5^ 

■So 

[0 2 8 6] 
[iCl 2] 



(I I) MIA^ - Ko/. lt''.«W^fl + BG » - (/'•JWVAi])) .6j02. 10 



[0 2 8 7] ;i;i-eRNAi ft*e>nfcRNA 
KlSJi^i«©$ft-C*»), CP : RNA. D ta^T 

Kg^fci 5 {itniLsnfcsaR-RN AS- . s-^^w^ 

*«)&nitiiilRNA®^M-e*0> [RNAJ 
tt, ^RNAa-i«aiTafe-5. <if©4^gB^r&T*oT 

j:o«'>;5:vifemti&^©-e> ^n^en©^'>>KT. it? 

tiifeiiStU ;!/> h*©»f)t©S!lS;)^iiJaT*S. 

[0 2 8 8] fEicai'^fcjc'SJ:, mwi'p<D-r^x(om&^ 

[0 2 9 0] ;ii:-CFR«, y^)V^-ip'bmm.-t-^z. 

tA^-Ct^RNA©^)tT*D, RNAi ""tt, SC(1 
1) 0 th»3tl5 7^ ;i/:J'-±fc^«) en^R N Aa 

^i«isii^n> 7^-;i/i5'-{ri§#$$ssas-RNA 
(Dm¥ft. i5iiR$n?):in^©«-&titf©RNA©»fjt ^ 
©M:?&>o^e>ft^^5n> pcR©fci!e)©cDNA<£f^^fc 

»f:ii»<S^fcJ:»)3tr-$n-5. FRtt-T'^T©*-?- 

^T»?>tVi5{gS«, +5J-nj:^K*iJ^;l^nTViS© 

[0 2 9 1] ^RNA^i-^», I^CS^Tcb^© 

T, ;*c#$(cScr<ii<iS«©M«75:Vi. fe-&5A/, 
t2!ni6>©RNAa*«, cDNA-&^S©:/J:Je)©y7'fT 

-7--U >i5'©Jft#*-r^J;5/^-^«jg^£=bt3d\ 
fe-5)tMJ^fc. ffiSf ScDNA©-i)jifctt-^)Pjig 

jjt p c R*iiti*©D N ajj^ u ;^ 7-if©3is**3^-< -r 

tc3is*)fce-r©*>TF«i-r-5^vi^aiit);s:vi©T, fi^r 
«;in5©j^g«^DAn^vi, ^nibommzn-r^ 

[0 2 9 2] 7>r;i/^-*>&@iK^fnfcRNA©^* 



f « /, ... n, 

- R N Affi-B-#:*^7 ;v^-± tft* e.n§ t fits 6 

i^^i. ^f>lr, ^<^^Lfc:a-&#:4'©RNA«. ^< 

ig^bfca-&iit:4'©RNAJ:r) t>:7>f ;i/^-±fcJ: D J: 

LtcRNA^l-thXCDmmt. SELEX ©&5'^>H-r? 

^n^©«imsttMi!>-r5fc*5 5. itfitHs^p^b. y 

[0 2 8 9] 
[»1 3] 

/ «/, ... n. 

\t. PCRii1iffli:LTcDNA©ntf-^f^-g);tje)C 

[0 29 3] 
[iSl4] 



(13) IWW^- L AiVtV* 

[0 2 9 4] pcR::/9'fT-gi5fii:dt;a:Jtnaj:n&© 

^J" i^(i3){ci5it^±85:Ai^^^l--r^tTib^. m 

^'&m^(Dmmt. t«b«cn6©##sw^^RN 

A^^^S^iS^, ■eUTJ:©i5JS:^i'^*t*fc, SELEX X 

>H4)'i^<hig-6r-r^saH©saEs»^-r^fcfefc. ^ 
si)^fc*5it^ zn^<D^^(Dmmi^wm^^^xmiE\y 

[0 2 9 5] iiigK©*#S». *iii|itt^-&^^*SE 
LEX ©^5'i7>HICfflV^^m3:, 53'"'>xT±©#!^ 
SW;5:a5&'\©lgi|SttU:^>H^J-^©®iiR©M'><!:, g 
WSeS±©##SWei5<4'^0«1ittU;«f> Hii'^©i^ 
50 "^5^BB" g8(a:-LA^U c:©J;5 



(52) 
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(14) 



[0 2 9 8] cDNA3lf-©PCRii<it, in vitro 
(13) t«AMiI-//.I«VAl. 

[0 3 0 0] JiJiT? CRNAi ) rna:/-;kd^ 

aST&S. SELEX ©^iiJP5"^>h*©7ta6, l«i!&®Tfr 
;^i^Fi ° (^(9) ^W) Tab-515'>>h**^e.=&RNA 
a^zLTCOFi ' (CJ;-pT. *e)l5)-5RNAfiCDigaC 

iC(7) -(i5)OBH«frJ:oT»^-rSc:t!&tT^ 

[EM©ffi¥;^i»?g] 

[01] 01HA57x)J:t>'r-vT4DNA#U>^7 
— If ^ 3 - K f -5 ttfi^ 4 3 ^ -fe > V ^ - R N A O • J 

[02] 02ttT4DNA3j<'J>«9— If (gp4 3) tCife 

-&-rsRNA s irH-rs;i'-7^^jA*uT>h&s^-r 

^fci*0SELEX jaeO:^jC0^^il^Lfct>(7)Ta.5o R 
NA©-rXh^i-&iJ®PSOfci*©DNA^e<>«, gl 
lnfra_C#^&nfcE5!l**-rs, :tU:^-7-3, 4* 

J;r)^ 5 (DM^EmzX-oXT.'ry :/ a fc^^tl/cO; 5 \z 

1 ^^U2 tM ^''f X^-SS ill' JcoTflt*^* 

U :t<J:il t7::i-;i/L> ^LTln vitro fe ^SJfe 
(CfflViT(Miligan et al. (1 9 8 7) Nucl. Acids. R 
es. 15:8783-8798), 8 -iS»;l'-7'OM 

f^^SB^j5&#tJ«SlORNAjl-&|^t>^^L^ (X7">> 

:;^b) , ^(D^^%^ntcm^w^^)vmm.\^^ gp4 3 

^ffofc (Xx';/:/c) . ll©;it««ail{^^'^fcaD 
SWl/fcRNAs*3:^'ryy©jaS<£ai;T 
iii|@b;fc:(d) :tU:f5 (^1) i&fflt^TSJ^^nfcR 
NA s ©c DNAn lf-*j^fe^-&^SS^&ffiViTf^o 
tz ; (e) Innis et al. (1 9 8 8) Proc. Natl. Acad. 
Sci.USA 8 5:94 3 6*iffiiJL'/5:J;5IC, 'JZ^OTl 



[0 2 9 6] (13)SC©^ft»3Jtl^bT> 1 v'^yYmz 
HIiR U:fc#iii|ittR N Affl- i 5 {e:tl-»$n 

2) : 

[0 2 9 7] 
[|S1 5] 

js/i ,,.n. 

m SELEX © 1 y^yY^O^RHAmommt : 
[0 2 9 9] 
[SI 6] 

I si, ... It, 

:/o^-^-gB?iJS^-r2). :tU=fl (gl) ©Tag 

DN A/J^'J ^ 5— tf^'x-f >31St:*-U ::f 5 ^^fflViTc 
DNA5iii|il.fc : ^l.T(f) li"lBLfc-a^DNAjg 

ij^iD vitro x m-htc, ^(Dm^m^znTcm^R 

NAs S:?^0|lI©a5?TfflV>;/!i:. 
[03] 0 3{4gp4 3'«vORNA;P->'A*'J7>hOilS 

^ ^CHUTSELEX *i^.#?>n/cin vitro 

i';KO» (2, 3*<kt;4U--f i^;!.) OM»tUT«D;U 

-«M, RNAwtisiisaax 1 o-5MTfeofc. e^ij^t 

^ttGauss et al. (1 9 8 7) Mol. Gen.Genet. 20_ 
6. : 2 4 - 3 4 

[04] 04«S;5:Sie^#^#^fflV>Tgp4 3fr^r5 
.30 RNAilz-T^AUy^hO^-g-JdM-r^SELEX iii|i04 
iHlSO^'>> H^^eSJiStlfcRNA s OA*s/5^RNA 

A{C:felt^gp4 3©ag(J*53 X 1 0-»MTRNAjtS 
«»3X 1 0-'MTabo7to *I^BT(Sgp4 3K*fj3x 
lO 'M. RNAa*<j3X 1 0-5MT$)ofc. ^®iCT 
ttgp4 3tt*a3X10-'MT?RNAttiKl3Xl Q-SMT 

[0 5] 0 5 ttl|g^B®aj?^f!t=TT®gp4 3 ICMt-S 

c M U TM*?$ n;t ://\* U 7 > h tm-r ^ 3 

»^ «i1|l#fl8) . fe*OlB^jyjHiS*?/ititi©4[l 

i © 9 •^7 > H ©^©SJ? R N A © A* <y =^Un^^X h 

Tc 2 ^©i7 D->fl:^>8ii>©-aMDN AE^jty;!/ 

■r * 5 . SS? 5 nfc R N A ©/N' y 5^tt 2 13 ©^H;^ A* U 
7>h*>S^0. ^f© 1 t5»»ttS!E5!l (K^fEJUy 

;W > ■te}i3libv«^JT*s (*fiiiy;i/) . 

[0 6] 06ttS;i^MS?RNA;i/-7^m*'J7>h 
50 gflf©MIStbTgp4 3ICie^LitRNA©S^)-^©i' 
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tH^T^bfc ; iA-U 7> h;l^-:/BBJiJAGCAACCU$ 
"X" t^U;± )V}7>V)V-zfmU 

ffia?iJAAUGACucttii^L t : v-f ir-n u 7 > h 

m^%m (NNNNNNNN) (D^'^^^^%t^m-n7n-t. 

[0 7] 0 7(i8fi(Dffis*f;p-y4'iriif^^jb$n 

fc^1t*H*i5»fbV^gp4 3^-&RNASjl5?-r^SELE 
Lrzh<D-V$>?>, SELEX «ll4t^^fnfcA*-;/^BB^J*^ 

*)£gc (Kd) ttfelC^Lfc, 

[0 8] 08aS^^-5:h;Vh^>X7x7— If (T 
DT) iDNA:j?iJ^7— If (DNA pol) ^fflV^fc^ 

^. 5' y7-fv-^fctt-J*:U;^J>FE?iJ{c^LT, 
4 OOx:t+'> U 3}?^ l^^t^' H h U 7 * 7. 7 X- h 
(dNTPs) ©#ftT^'-5:?-;Ph7>X7x7— If 

(tail)<£a«-r^. m-OT:t=^^->U>J^^^l/*?h*h 

i^tt>j?u-Gx-;i/3' :/7<v-t*t-rs7--'j> 

[0 9] 09lJ«WS6S<h^TOc^)-«ILfc2':3©iie 
tCSELEX ^m^^rc-fa-tX^7f:'rf^-i7ifyA-VS>^, 

lt?.nTVi^o 0©±©gS^«SELEX ©ftlSOW^-i/^H 

h 7 >X 7 X 7— If I' J; oTftl!«|3 nfcMlStt*^ 

-5, 0©T©g|5:a-«geS©2*ig-&gUfirif©-;^ij;y 
SELEX ©2#B©7'i/>h*©i!g*S^-r. t 

[010] 01 Oi:01 l«2 0©;^x-i^fC*5ViTSE 
LEX SfflVi&SS?3ie©5'-f 7^7AT?afeS. 01 OT 517 



4#M¥8-2 5 2 1 0 0 

© 2 #@ ©ig^g|5&lCiig-&-r -5 U > H ^ ©ic 

SELEX <£jSffibfc. ?i?1i:tUif^i7^:t5"HttjfigU5 

5 2 #a ©ie-&gi5fi:c«g-&-r5 u ;tf > h©is?*« 5 * < 

[011] 0 1 0 t0 1 Hi 2 ^©Xx-i^tCI^ViTSE 
LEX 5ffltifcSS?3gg©i5'i'7i'7A-r3&5. 0111? 
ffle6*^^aj?$nfc-;J:g|5fii[<!:-^gWH^-f>© 

u ^> H *f^2>©{c 2 #s ©SELEX am 

\.^\m&^m&m<Dmmm^tc\mm\zMLx^tfit^i)^ 

[01 2 A] 01 2Att0«2-CfflVifc^*lii-&«3©«/* 
JrfflVi5:t 'J rfT-©EJiJtgBfi^^-r. S±5iJ«:tU 
=f-7- 1 b i: 2 b-?-n^'tl©SH^J^:fe*^e>*'\^f (» 
2 infra # fig) , 2 @ liiE;^^ S^'N^tUrfT-Sb. 
4b*J:r;5b©Em*1- (S2) . ^'J:JT-©iE 
L-V^Bi^SliEittSBm^ffifflW-Cfei)*'; 1 b 1 2 

^m^^yjVl^mV. :t'}d-7-lh\Z7~~-JVhXin 
vitro fe^S^t;:ffiffiU(Milligan et al. (19 8 
7) ) , 0©gT?iJt "in vitro fe ^ft^" tIBbfcR 

N Ammm^mti^^Lrc, m\z7n-r^o\z. mmm^ 
mtz 2^@©7^7^:t?H^>lf^^-fe^^^>h<£^^-e^i 

[0 1 2 Bl 012 B«*l| 2TfflVi;/5:^«rjg^tl©«l36 

rfv- 1 b 2 b^n^^ti©s3^j5fe*^5*'\*-r m 

2 infra » M) , 2 Jijg 6*'^:^ U =f-7- 3 b , 
4 bcfeitXS b©gB?ll**-r (S2) . :t-U=f-7-©iE 
bVijgifeS^SttffimWWT*«.:t 'J 1 b i: 2 
bi©A'r:/U^''rif-S^3>-C5l55^Ji)fc. ^^Ltcm 
mmm^ymmv. ;tU:^v-ib»;:7--;i.tTin 
vitro fe^5^[;ffifflt(Milligan et al. (19 8 
7) ) , m(Dmrfm\Z "in vitro m .^^" tmVTcR 
NA^ttf^-^ife^^^Lfc, 0(C^fct5{C, i^mU^ 

[013] 01 3ttRNA*it5;it*^»5nTViSVi 
5Vi6©-J«^«i§*-&ty«ill6?I!^RNASa?!IS*-r, 0 
(C-&*n-5©«t?^©%©Tfc?) : A^7fcf>;l/-7'. 

[014] 01 4liH I v-RT{c^-r^'J:^/>H^|n 
ft©- h P-fe;i'a-X7^ ;i'^'-ig^7y ■fe'f 
^tTfe5©ttVi5t^5©©S©H I V-RT©r:hn 
±)Vn-7.y ^ }Vi^-\zm'^htz-( y:fv hRNA©H 

[015] 01 5ttHI V-RTt^f'r*'J:tf>HiK»l 
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[01 6 A] 01 6 AttH I V- 1 RT'J:*f>Hl. 1*3 
=tm. 3 a a) 3 ' i^^ft^tcMf S^^-T, R 
NA^5' 5|5SgiiU a5:5^7;U*Ui)P7Ki)-»bT:rh 

^ U 7 5 K y ;i/T^^it LT:t- h ^ i?^ y ^ 7 C 
tz, *?J9 0 tr3^;KDS^RNAt 8 0 en^rjKDH I 
V- 1 RTSrO. 5> 2. 5, *3j;r;5nl©ig^jgeif Tig-^ 
LT, r:hD-t;l/U-X7^;U5'-&®bTtt«-r-5i[ 10 
SZZTC-V^^m-^y^^^-VX^tn, ^tBRNAs^ 

^nmzm^^tzn I V - 1 RToftiiijascDTfr^b 

fc, ^fcSS^^W^JiRNase T 1 ^J-»|lt;t>*bfc*t> ;i 
[01 6 B] 01 6 BIJH I V - 1 RT"J:^>H1. 1^ 

<km. 3 a a) 3 ' m.mi.mzm-t^mm.^m-t, r 

NA* 5 ' a^wmu mid7)Vi3 Uini*^^i»bTn h 

0 tfn^;i/©gil^RNAt 8 0 fcfn^ji/©H I 

V- 1 RT^O. 5, 2. 5, *3j;i;J5nil®M«jSti'Tji^ 

UT, :rhn-fe;i.n-X7-f;VtJ'-*atTiSfej||-r5lfr 

ICS 7'CT5i>ffl'1'>-+i^-hb75:, ^WRNAs* 
^JII^tCfflVifcH I V- 1 RTOft^jiaoTC^L 
fc. *fcg|5:5i-W/SRNase T l^J-»^tlt>^Lfc:dt, 11 

[01 6 C] 01 6CttHI V-1RTU;^>H1. 1* 

im. 3 a a) 3 ' m^^'^\zmt^^m.^^-t, R- 

D-fe;VD-X7^;P^--CS*?b, ^ttL^c8%3}?'J7 
^ U;i'75 Yf)VXjifmhX^- Vyi>^^yy\zii^n 
tco *?j9 0tfa^;P©:^i^RNAt8 0ent;KDHI 
V- 1 RTSO. 5, 2. 5, *<J;rX5ii©i|g«S?*1?S-& 

LT, r:hD-b;i'D-x7^;w^'-;£®LTlft«-r5if 

(C3 7*CT5^^ra'r>+a.'^-NL.fc. ^WRNAs* 

^mB\zm^^rcHiv-iRT(Dm^MS.<oy\z^i' 40 

fc, */2:g|5^)-W;4RNase T 1 Z. 

1fffi:^^^ra^-rs^i:*tl?^S. ±KEi:l^i:a)#^fi=T 

[017] 01 7«RNAU:!!f>Kl. 1{CJ;?)H I V- 
IRTOESS^f. 3 2N^ffiji^RNA0 3m^&3R 
0?S5>Ji 1 0 tiUlfi^A. 6iiMtCt)fc-5*illKJiSSS©t> 
COSH I V-RTt(afcoTJi-a-t> 2OO111M KOA 
c, SOniM Tris-HCl,pH7. 7, 1 0 iiiMi?5^:tX l^-f h 
-;K 6111M Mg(0Ac)2 ^i:m.Am NTPS©6/iL 50 
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TttRNAgW (:tUrf7 t9&ffltiTU. S. Biochemi 
cal Corp. if^ibX^htcT 7 - l(DY CRM^ffi^Wi 
m ^^SS^•J:^9?£^g-&tT9 S^Tl^^RflftlfiU 
OViTl OmMTrls-HCl, pH7, 0. ImM EDTA*, 

^nU^m<D^Q H 1 t3»lATSf£;S7.i5'-h$-B-T3 
7 TCT 5 ^Wi-( y^a.^- V Ufc©%S^&!£f?±$1i- 
fc. ■^^X<DK^\Zii\-)^mm^m\tH I V - 1 RT. 

RNA:mwfej;i;^ia:/7-fT-d«-en^ni 6nM, i 

3nM*3j;t/l 5 OnMTa&ofc, &S*£:©®S^ia**b 

it. 

[01 8] 01 8ttU:y>Hl. l{rJ:^Hl V- IRT 
EStMMLV RT*3i;t;AMV RT'xWt^fflSJt 

m%'Ltc^^^isi(Dm.^m^m\^rc^t^m^x. 

(Coomasie blue) t^MBe. Bior 
edaeKJ8«7 y ■fe'f ^a:(:^tt7 y-fe^ tm.'t^ 
t{Cj;-pT#RT©««SH I V-RT©«SK«M; 

[019] 01 9ttR- 1 7 3-hSeKU;*f>H?§fK 
^^t)-rSS?'\7t!>®a>-k>-9-Xffi?!l<£^-r. S-^i 
a©5i ^ v^'^Y<r>^^^^=f-mzm\y1t. ";VVV" 

KS:^r-r-5i'p->©iS<£*-r. "x>h" <tgEb;fc 

«ltt'\7 tf >*t-?-©W©ifi^^&STillo TViS^ n- 
>©IS**t)t". 

[02 0] 02 o«7'^x^'+->{r>l:*-rs3 ONA*;i' 
^RNA©ifg^tt«|<£*-r. ii'WttXhf>;*3^A : 1 0 
nM KOAc. IObM DEM, pH7. 5 ; RNAMSl. 
5 XlO-'MSfflViTffi^ofc. 

[02 1] 0 2 ltt*5«iig^^-74'TiSMb$nS 

MSii^i^©^fifeTfflv^^^«s^-r, sMAtt'\7tr 
»p-:;^«1'-i?^ffiii-&i|^^liS^k-r -Set 5 tcSfh^nx 

t^S. gWBttv'3.-hVy h«f©«ffiji-&iKji£aKfl: 

[02 2] 02 2«HIV-rev 'J;^>H^iiK©^9"- 
7 I *5<fcmit^r^XxA-;i.-7^g©^iC0-C^ 
5. jV-'f 1 t 3 ©K©XxA 1 1 2 t©;i^llttifi»^ 
©BJIBttS^-r. 

[02 3] 02 3«^^lllft:6 a, 1 a^it/^S ©rev U 

6»-€-n^*n^5'-7 I, II*5j:t;iII S^UTVi^. 
*fclt|i!!©fc:»fclfttS!RRE RNA©^H$n-5*f 

[02 4] 0 2 4tta>!r©H I Vrev geajiS©-h 
D-fe;l/D-7>7^';P:5'-fri|g-&L'fcRNA©-f >7'<v h 
ti^yv\zn-t^-S^W'Xh^, *;^c3 2N{tl^*a 
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(#) CDife-^flH. 1 0 7'>>K©O-&t:ti;fcaffl 
(P) cDi^'&ffi^, :fe<fci;^'J=f8<!:9 (W) 

[02 5] 02 5ttt5^-7 I (a)revUj!f>HOtt:tJT 
/1^^-iS'tt02 4tI^i;T*^. "3>-t>-y- 
X" lifiJc^^ <C) (Oi^-&ffi88t>*bT*^. 
C0 2 6] 02 6tt^?-7 I(b)revU;9>H©Jt|!^T 

A7;<-^'tt02 4i:|5H;i?$.-5, 
[02 7] 02 7tt^5"-7II reviJ:itf>H©Jtli!"e* 
■5. /t7>l-:5'tt02 4i:|^i;-e&S. 
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[02 8] 02 8tt^5"-7III rev U H©Jtt!l[1? 
[0 2 9] 0 2 9«^g'-7 I tli?«n^H I Vrev {C 
[0 3 0] 03 0e^5'-7IItfi2«n5HI Vrev t 
[0 3 1] 03 1 «>'i-Hy 5/ hO^^g^TabS, 
1. 2, 3 2-OOX'rAi:3oCD;l/— T'd^e. 
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